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Abstract of JP 2000056516 (A) 
PROBLEM TO BE SOLVED: To provide a toner 
being excellent in charge controllability and quick 
cliargeability and providing images resisting decrease 
In image density and having little fog at high 
temperature and Wgh humidity. SOLUTION: A toner 
has a coupled component of cyclic polysaccharide 
represented by formula I and/or II as a charge 
controlling agent and the characteristic values of its 
shapes as measured by a flow type particle image 
analysis device are In the following ranges: its 
average circularity is 0.950 to 0.995, the standard 
deviation of its circularity is 0.015 to 0.050, its 
average particle diameter based on weight is 3 to 9 p 
m, and the standard deviation of its particle diameter 
based on weight is 1.5 to 3.0. In the formula, (m) and 
(n) each represent an Integer of 3 to 100 and one of 
R1 to R6 is coupled while Ri to R6 uncoupled each 
represent a hydrogen atom. 
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[0048] *^BJ^o h-h-^M3t-r^:^S<i. 

hizm^^^xmm<r)hi—m.^m<r)i,<Kii:^mL. -e 
com. imi>zmtxmmmmmmzX'^xr^^<ni^(^ 

[0 04 9] -:^r, m^m^zx-^xh-t-i^-th^ 



1 0 7 9 9-tBLT/"!^i5^^5 1 -14 8 9 K 
tc. ^ra^5 9-5 38 5 6^:i^$g. ^t^^59-6 1 
8 4 2-t^i>fgtCjilg$ilTV^I>J;a(C, 

^feffj. ^mmmm. m-^w^im. mz-mizm\^xm 

mm. ^cr)wmm\i:. i^-i^zmmximwi-^L^x-A 

^f<zm^^j:m^m-&m^^x^WLLxmLL. n 
^\<z. M^'&.^m.w\<zmM^w:^'^^h^xh^-i& 
=f-i^m-ft:Hmmmx'^h. 
[00 50] z<^m(r)Vi—<r)'mtf}mtLxi,i. mm 

2-10647 WlfSBSe 3-186 25 

3^'iimzm^'^ixxy^^hXots:. 'y-ti:<thimmk 
±.<^mn.'^^mm^^xmmcrym-'i^(r>v^-^%h^ 
m^-^m. w.m.mmmx'^hifi. %i^titm^\tr^ 
mx'hhTi^Jk-wmm^m^xmmv-i—imm-th'rf 
mm-km. 7m'&mm\(^^^'YX'm.mm-^^^xYi' 

i>ziihY^-'m-<7)mmnw^. wo^m. m:M-^<<zi^- 

[00 5 1] ^c7)t|3i:\ ■^%m<^vi—^mm-hiim 

m&L'^hO. 9 5 07bS0. 9 9 5iOlEfflrtt^l.t 



t8-C-0-<CH2)n-CH3 

0 

crytm^^zn^fih, 

[0052] m-^m^zx-^xi^mmv^-timtth 
^\>z. mm\tLxwmim^^tz^^zii\,^x\t. m. 
-^vts^mi^m^m^Tcommcom^^^mz-t^fzib 
i,z. m-^itmMi^i&^m'^izmtu-rmt^mmcDmi 
Sr. hi—'¥X'<r)-!^Winmzm\'^i><^iz^i^imtxt3 
<zbf}mtL\>\ mni\ TJia-fv-^^imm'^x' 

cr>m^^mK m^Wi^iZ LXO. 01-0. 50m 
01-0. 3 0>umS:fflV%|,. (84. ^fSBBCfc^t^r/W 

mx-m^Lfz. m^mmt Lxii^-)}^^-:^^y^~ 

JK20~4 00ppmi:!5rl.J:a(C)P|stSraSSnL. iHW 

■ikT6 o^'^mmzmiMLxntzmwi^^mt vtz. 

[0053] MzmnttzM'^mizX^XWimhi'-n 
^i:nh1jmizi5\^Xli. ^»<7)S-^#M#:*«ff i L 
<ffli^(ofL&. x^w-y. o (m-. P-) 
f-i-y, m (p-) -x.^)Uxi-]yymcr>xi-V'y^M- 

(^rJ') T^"J;US?<^-;i-. (^:?) r^"J/^if2- 
x^;^'s.^ i^jv, ( ^ rj' ) r ^"j ^/wr 5 y X 

(;^^) r^U;l'^i^'x^/l/rsyx-^;W^c7) 
(p<^) T^U;H§x>^T-;P^#*f*:: ^'^J'S/xy. 
V7Vy. i':7n^dfHry. r^"Jnr.hij 
r^"J;H?T5 H^£^xy|^#l:ftc*W*U<fflv^ 

K7'-y^^2RRIIIOP 1 3 9 — 1 9 2 (J 
ohnWi ley&SonsttM) tCiai{c0iIli&;<^'5X 
Ik^?SJS (Tg) 4 0-8 5'CS-^"rJ:3t:. ije 
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[0 0 5 4] :^^mcr>hi—^mik-t^mzmi^mim 
m'^'?^^^ ymi^m-^i^. -i^ ijxx-r ^niiiii. j^^^i^ 

[0055] mtmmco^f'mii. gpc { y)vn- s 

Xlx-ttailSSrfflV^T, h;l'X>^K'2 0l^^fAai$: 

'^->fz'ik. o-^ U-xA>ffl/-:5'— T-h-'t'XyS:©* 

•ti: ttf5 , w,zm.\^cmm\m'mth ■b^^smmm'm 

^n^'^-^fz^.. THF (T-V7t h-n79>^) C'SJ^ 
t/cJSJSSr, /-KTfS*>'0. 3;umc75WJt^Fij't4;'<>'7'5y 

■ri., ftitcWCti. GPCfc tt'^^r- rJ'-XthSl 5 
OC^ffli,\ ;&5Alii3£i:LT, BSfa^X (^*) McOA 
-801, 802. 803. 804, 805. 806. 
80 7^jSIStfci>i^S:fflV^T. SIJ^jKU J^^VVlSlig 

ceo i a tc L-C#'^fL/i^Iii^^<o^¥i^^i^» 
(Mn)**. 5, 000~1. 000, OOOrS>0. 
jao. *4¥i^i5)-i=^i (Mw) (Mn ) 

fccOJt (Mw/Mn ) A<2~1 0 0T-*).&J: o^rfiSflif: 

[00 56] 2|s:%H3(7)h-^— <7)*?^ tvm«tCi3V^-C 

^"^htK 'mAt^m'^^V^-Mzt\^\Y.^^hfzii^ 

.-K'Jxxr/HSIt. x;Kdfi/ffilli^3t)*»4L<ffl 

[00 571 *^BflcOh-^-{:ioV^-C{±, «IMf^fflSr# 
^^W^Mz. 5fetciiBBt-tJ:d^rx;^ 

T{4. ASTM D34 1 8-8tt2|l8!lLTi!J«$iX 

7t. 0-18 O'CSr^-r-fb-^if^jSr 

fflV^|.Ci:*Wt tv^, SP*>. ffi::>ct-^'fi*i5 0r* 

tc*fiL<^v^, ffi:*vb°-^'<i*n S0°CS:@;c 



A>»^L<=5rv\ ^SfeBflt^tJV-^T. fii:^fc-^'ffi<:o?ag 

(nmmz\i.. muf. y^-^i/x;^-7-^tsDsc-7 

^f^Bgffl^^ffi>'^°>'^:•fe•y b L. #iajUKl 0°C/m i n. 
[ 0 0 5 8 1 ±ie t/^ i 0 ^SrlsiiltttSr^m. ffiK-fbSiBJ 

rSFy-y^:^. xxf-^Uy-y^'X. iSiU|gflSM& 

[0059] ^w^<^ h-h-tciJv^T{i. ^mm'm\):. 

[ 0 0 6 0 ] St:, iIi^fi-&:^S$:ffl>'^T*%BgOh^ 
P^ltLTti. -9-U^;WK, :^7hxi!. y-f;<?;l-d<y 

mr^^mt-^. x)v^sv^^ ti)Vif^vm:mmz^ 
fi''}—'? xrv—ymtmWiX'^ . if^-y'^(rm^ 

<b«o?^$iJWJ{4. 1 0 ofi«ia5t:st 1 0 . 5~ 1 

0 ai-g|5S:Kffl V % s c t L t ^ . 

[006 1 ] t*»t^*^'b. *|&HJ<7)h-^-tC*5^>T 

mi^-^^'mfrm^mttLxmmLxa^ . mz. 
-mmikijm^m^^i-zm^><zi6 \<^x\i. ^^')rt<^ 

-rmit co^m^m^nmrnzmm^h ^bxv ±- 
^m^ti:W§.^z-^nx'^hfz^. h 

-C(4. <^><7)?^«$iJffll^l«Oj^Jn(4(£^-r 1 1 'il'g-CJi:^ 

[0062] *f6BHcO h-^-^iI«m^:^^5:fiIfflL-C 

2" -Ty't'X-(2, 4-i^'>f-;U>'NVn:::hU 

. 2. 2' -rVt';^^yrf-nr:hU;K 1, 
1' -T^/h'X(v:?o'sdf^fv— 1 -:*/l^^-MJ 
;l^) . 2. 2' -T^/\zX-A-:<V^i^-2. 
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[00631 ±tm^mithm<^ma&ii. awt-tss 

UTO. 5~2oa»%asJnSixTfflv^<bn^« fflv^s 

7'"n>'N'y, xf-i^y^/yn— /Ui^'T^ U l^-h. 1. 3 
-r^Uyy'J-=i~)\^i^Ti' VU—h. l. 4-7":?^ 
i^':5r-^l'i''r^"Jb— 1. 5-^yi!^yi^:^-)U'J 

r^ou-h^ 1. 6-'^^-^ys^'^-''i-^i^'T^ 'J 

y U 3 -)\^'>'r ^ U l^- h . M) Xf - y i?' 'J 3 -/U 
'JT^VU-h. ■rh5x^U'y^^U3-;U>''T^"JP 
-h. ^tfUxf-P-y^'U rj-;l^#2 0 0 . #400. # 
6 0 0 <?)#S/T:7 U b , >''7°oe^ yi^'U 

:tf^Jj:.X7')m'JT^VU-h (MANDAB^-ft 
M) . Rr/a±<^r^OU-h^::>(^^VU-hiZ^t 

[0065] 2'^mm.co§''nmcommf\t lt«. m 
i.{±\ ^y ^x 'J X u b h u r ^'U b . h 'J 

^u-)Vx.^yV^)T-^^)V~Y^ hU^^n-;k7°n 

r ^ U 1^- b . 3^ U :J"xxr;l^T^' U l^- Vnx/^<r>:A 
^^*JU-h. 2. 2-t'X (4-^^^'Undf>-, ;K 
UXhdfi^7xX;W) rcJ>'N°y. £/TU;l^7:5'^-h, 

x-h, i^T<j-)Ui'\:3uy^-hmtimf (^iih . 
[00 66] ^^^^Mcohi—im'^'thmmibLx 

:^%m<^hi—im^:^^-h^-tLxmm 
-th^^izM. mm\tLxi,i. mm. c. i. 

. C. I . ^-^ 1^^ H 4 , C . 

I . Ti^ y HP -y F 1 , C . I . y ^ W -y H 1 . 

C. I. t-^J^y hW- y F 3 0 , C. I. 



C. I. ■f^]y'Ph:f)l—2. C. I. Tv-'y 
FT'/U— 9, C. I. Ti^y F7";U— 1 5. C. I . 

-i/yi7yVP-3, C.I. '<L_i/.y^^7';P-5. C. 

1 . ^-yyhyj\^-7 . c. i.y^]y^hyv-y 

6, C. I . '<.->-«y:^'^'J-y4, C.I. K-i^y 

^yv-yem^^h^. mmtLxit. mm. 

A-fxn— . $:t-^;P7rXh-fxn— . ^--^^Mx 
a-. ;Mxo-S. >'\y-»f>f xo— /s— 

v:^yh'f xa-NCG. ^'-h^v'yw— ^nM 
rn\ ^:'J7'T'y;t^>'i^\ yt-v^^y h^Tl^ yi/GT 
R. t^Voy^i-u-yi^", ^yi^'i^'y^j-pyi^G. ;i^H 

5'>i*^-yh\ ^N— V^-y FU-y F4R. ^^t v^y^ 
U y¥:^)\^>"^M,m. Xjfi^^^'-^, rU UTyFX? 

-sy3B, -^y^ym. vrxy/'^^i^V vV^. ^ 
^;l^/"?-f Tj-u- y FU~ *fl». nysVl^F^Vt—. T;i^ 
Ti^'jr/u-l^-^s b'^'FUry;w-^-=¥, ^^J'ni' 
r-yy/i^-. 7T-xFX;&-f 7Vi^-, -fyryxi- 
y7Vl^-BC, ^OA^'J-y, K-fbr^oA. t^^;<y 

>f xn-j/ U - y G^<7)SSi|St?:«ffl-r S i h . 

[ 0 0 6 7 ] X, *%0H^OF:>— 5-ZB£^^7;l-^^-ffl 

F^-t ft<$ffl-rs^-^{:{4. m^mh\^x\'mims: 

^iCr^-^^Wi-th^tifX-^h. mL\t. -^^y-^^Y^ 
-Wioy^wm\^\^x\i. c. I. e^^yFi^yF' 

1.2.3, 4. 5. 6.7.8.9.10.11.1 

2. 1 3. 1 4. 1 5. 1 6. 1 7. 1 8. 1 9. 2 

1. 22. 23. 30. 3 1. 32. 37. 38. 3 
9. 40. 41. 48. 49. 50. 51. 52. 5 

3. 54. 55. 57. 58. 60. 63. 64. 6 
8. 81, 83. 87. 88. 89. 90. 112. 1 
14. 122. 123. 163. 202. 206. 20 

7. 209. C. I. t:^.XyF>'N'>f:t^y Fl 9. 
C. I. >'-i;y FVy F 1 . 2. 10. 13. 15. 2 
3. 2 9. 3 5^*Wbtll.« 

[0068] ■imm!zii\yx\i. imzmitiw^^n^ 
^A-c-ffiffl LT %,mhts:\M:iK t wmt LX . 

ii^hX'o-»tL^\ ^cr>^-^{zi^mtmi>'?-^yi^muk 

mtLXli. C. I. y;l<''<y F >y F 1 . 3. 8. 2 
3. 24. 25. 27. 30. 49. 81. 82. 8 
3. 84. 10 0. 1 0 9. 1 2 1. C. I. r-fX^N' 
-Xl^>yF9. C. I. y;Ky F^'^^JfU'-y F8. 1 
3. 14, 21. 27. C. I. T'-f X>'N'-X>'N'-f3fU 
>y F l^tfOvfiJgj^^. C. I. '<^-i^>y^'l--y Fl, 

2. 9. 12. 13. 14. 15. 17. 18. 22. 
23. 24. 27. 29. 32. 34. 35. 36, 3 
7. 38. 39. 40. C. I. '^-i/y^'AWsfU'-y 
Fl. 3. 7, 10. 14. 15. 21. 25, 26, 

2 7,28 m<7)mm^mfwmf hixh . 

[0069] -e^OflHO^fe^^i: tT{4, i^TVffl^ 
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mmtLXii. c. I. \::i/^yh7Jl'~2. 3, 1 
5, 1 6, 1 7, C. I . ;N'>y 6, C. I . T 

[00 701 ^xn-ffl^fe^ipfi:LT{i. C. I. e 

j?';^>'h>fxo-K 2, 3. 4, 5. 6. 7. 10. 

II, 12. 13, 14. 15. 16, 17, 23, 6 
5, 73, 83, 93, 94, 95, 109, 110, 

III, 128, 129, 147, 151, 154, 1 
68, 180, 185, C. I. ^N'-y h-f xa-1 , 

3, 2o^*W3i{cfflv^<i>tti>. ztLi^com&mi^. m 
mmmmioom&mzMtx. o. i~6o*« 

[0071] :^^m<7)hi—mm:fTmt lttkism^^' 

m^^iviy^M.. msr^i^^'^^j^. Tm^^ti'i^'y 

ffiK^i^/i^i^'^i., eiEKA'j'^A, <y 
Wbai.. ^^^b^ifiJJ: tT{±, ^Ut'ci 

C:il^><7)ii-M{4, *-^14*l:f*:l 0 OfifigPtC^fLT 

0. 2-2. ommM^kmrn-ThzttimtLw 

[00 7 2] Zilh'itmU. rtj|KOtcOSr-e<0*^ffl 

h(r>\,zititL\.^-;itmm%hztti'^x-^i>. cn<^ 
^ti[Siji05g^i.8S*ffl-ft«07ttf3i2, a-&ttm4f«i!i 0 oa 

last*^ LT 0 . 0 0 1-0. 1 fi*a5c7)WMvStt?PJSr 

[00 73] *%Bj<7) h^-^M3§-r^i^m««-^:^ 



f*;4'(cffii5c-ft!i^!i«**^>^&, niMS'j, «fes<i, ^m^m 

^■thXot<z. mnmi^jm^miwmL. mt-th. 
^<Dmt. ^w.'R^<r>^m^zx 0 , m-imti^im^ 

hm-^i&!^m.mm^^^xm^mmL'i- ( vi—m. 
&#«?-rntfii^. «^^{i4 0'cm±, -«ifi<) 

tc{i, 5 0~9 ox:(r)im.f<zWL%Lxm.^i:no . X, 
-f4i^S:?ft?l* • bmzX OIUJRt, lEM-tS. 

{c*ttT*3oo~3, ooommm^mi'rtWMtL 

[0074] *l|Bflc7) h-:h-4j{c(±, iMl^zmmi: o 

^j:mmmmmfcr,iuz. if%m<^M\.zm^m^H-t^j: 
Tcr)mm^^^^xhx^\ mt\i. ^u^-y^ 

f-iv^ymm. yauy-fvmimx'hh, 

[007 5] ifWR<r) hrh-tftcti, ii« 

ill.S^U;^6S?»*i:LTii, B E TarifflS L^S^K 

«tCj:l)Jt*®WA^'2 Om2/glJl± (!»t:3 0~4 0 

<0%^iO X U ;^t««^*<7)» i: Ur « , b -T-m" 1 0 0 

*»ai5ic«L-c, i^')tmiii(^io. oi-8fi»ai5, 
v\ z.<n^^zmm^hi^'):^mmMtLxi,i. -zmzm 

-f;i^, =S-S^tti^Un-y^^;i., '^^yfj-vT'jy'f 

'nmmi^^h ^y^jytt-vr^) y^m. ^comco^ 
m-y^ m^t^m<r>im'^ mmix'>>stm^tvf:: h cos-fiOT-t 
^zti}mtu\ ztK^commmim-^Lxmmvx 

[ 0 0 7 6 ] X, hi—<Dmm.^Rx/mx^i:\^±^-t 
•^yijy. xhayf-T^A, ^, ryf-^:yc?)*n#:&]R 
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[ 0 0 7 7 ] Jgt:. TiatC*(f-i. ck 0 ^jtSiJe^Sr 

~^jTy<r>m y -ymmm y •y-fii;<^-^y<^*o# y y 
[00781 ±ieo J: 0 ^j:mm^^-rh^%mco h -r- 

SrV^-mi>flEffl-ri>^i:*^'T-i'l.. ft*fl*ltc{4. Affile 
itXl,i^m\\Lcr>^. ~'ytr)V. ^v^VWh, -^viiy . ^ 

m$nS¥%«4@2 0~3 0 0Atm<7)!RiiiS:. df-^U 

^ U T(4. iieL/^r^A- U r?4^c7)^B*^ x^l^ 

[0079] *%B^iO h-^-- {4, b:^-©^ 

- >y J: 0 ^:^iS^»r ^{4 c^t^oCO^Jl i: T;l- 5 
A. IB, IS, vy^v-^A, XX, SIS, T 

"^A, -^vijy^ -fepy, ^:J'y, ^'y^/x-f y, 

^S|i:tT{4, ¥%fil^fSA^"2x^mlilT, *f^t<J40. 
1~0. 5A<mgffi<7)t<7)*W^ tV\ h-^— ^itc^^ 
LTJ4, iiS^ISIItl OOa»g|5tc^f^t2 0~ 

2 0 o«»a5, !^tc*f* L< {4, i o o«»gii 

tcMt-C4 0~l 5 0*Mg|5i:-r-g.C:t*WiLV^, 

[ 0 0 8 0 ] ±ie-cijiBJt/>:«fi!t$-^^-ri.*i&HJ 
tf^t^mm-h. i22i:5KL/iigffi§5(4, ^^?^tt-)^i^^ 



4"02 5{4)tMH*i*-C-S) 0 , ?if«J^)«{4^I2I^O«^ 

2 4 (4Ja«x u 0 , r;i^ 5 -r> ^igv ^{4xt- y 
l^X(0*n§ #Jl14«l4*>^>'S:.g.^flKttx 'J -y*>^>^ 
3EiaiXU-y2 4{4, T;l-S:::'>vi>, X-ry^X*! 

ffiS:^"^ X h'-x'co^n # mm.=f-^^%^^^x^\zi^ 

[0 08 1 ] h-^-T{4. ;^-y^N-2 mtcBriK^ixT 
fcO, h-^-M?i3n-7 2 2tcJ:oT31«XU-y ( h 
^-Wm^) 2 4±'v«*&$ixl.. h-^-Mffin-5 2 

2i:tT, ^Knm^^ mm. i^m^f^o^i^i^yy 

X{4iS^I*]tc0T'5rUffl*ta[JKSrt->T(lH6§-li:, MiH 

2 4^<o'^mm {--yrm) it. h-t-comti^Rr/mt^ 

BXO<?)>'^'^yx$:#it-ri)i:, 2. 0--10. Ommg 
mt-ti>ZbtmtL<. 4. 0 — 6. Ommis-T'SiO 

[0 08 2]fi!-3T, Z(7)hi—m^a—^-2 2(0m. 

mx^j-y2 4^<7^'ms^mzti\^xi±. h-^-t^Mt 
■rxM-x*>#-^$ix§ot\ mma. hi—comtiz 
x^mmc^miz. m^^iimmxo-r24. hi—m^ 

n-9 2 2^c0h-?— «0l»«^ia«*«^t^<=3rl). U 
*>t, *3^a^«0h-:>— {4, Sfitttt, StStttcm, 
SmSrWLf C^l.tO-C\ ll2ic^^L:^^J:d^«3t(?)3S 

2 2 Lx^nnw&mmmLx^^h 

[0083] iimxy-7'24±lc0t|i^S<x;^v:h:>-- 

{4, m%m^2 3izX'^xmm^zE.-^i^-^zmmri 

'^-mmM23^m^. 'imx^)-y2A<rmw,zv 

')—-km^mm-h-nmmzmt.\^\^. 5pi47'u-h 

fi?ij;t«f, ->'j3-yd'/., '!7U-:J'yd'A, X^py 

- r i/x y 3' ju^tifM-r h^t tmmx'h i , s 

5 5y, ^^^y^ssif-f-f oy, ^xy-yHSM, 7 y 
mmmm. 'yv^-ymm. ;KuxxT;i^fi}!!§, -^^w:? 

[0084] ±IBO i 0 ^*fiPf*»'^'5rl.3»tt7'P- 
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^J-^m:}i^<r)m&tLXO. l~2 5kg/in,SF 
flP*>. a^E:^SrO. l~2 5kg/mtliS-r§ 

[0 0 8 5] ±iEL.7tJ:5^. ri^- HtcJ: Oigfi^;^ U 
-^2 4±tCh-^-2r?fJf3-h'r-&^t:t5><^T{S, 

i#p^*c2 5tc*tfC, 1 0 0-30 0%<5:)JtiaT'[l]lESii: 
SC:i:*<»*LV^. 3gtc:«F*L<«i, 12 0-2 5 0% 

[ 0 0 8 6 ] 'J -7" 2 4 h :^-JiOlf S $: , 

'J 2 4 i: 2 5 i: O^^ltjSB^^ J: 0 

J'^-!TXi:mM^i>:itizX^. affixu-r24±*» 
'^}ifiStlltf^c2 5±^c7)h-h-c7)^|8?:^lcL. Mlc 

[0087] immmmwii. mmmmmmmm 

^ia)&0. 1 m s-ir*-r -f ^>'3icJ«* 1 Om U3 
h-f-*5mg]!jD;t. 5:«>ia@W»[«raSr^Tor^ffiC$ 

vm^fiomMW.-9rm.mtLx{t. sMTttsuH-5 

OSrfflVV 20 kHz. 5 0 W^O^ftT'i^!lS2:^T-5/i. 

[0088] ^^mxm\'^h h-^-«o?K^^tt<^#ffi 

[0089] 

[^1 ] 

Z(di » Ij) 
Z(fi) 



[0090] 
[IK2] 

2( f i ) 

Cfili, di;{iMidi:i®«IHffl 

[009 1] 

[ia3] 

[0092] 

[iS:4] 



d = - 



[00 9 3] [ h->— <^)=^m4] V 

i—im&mznL. r^^vji-mm^-^^ yy^tifz 
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CLAIMS 



[Claim(s)] 

[Claim 1]It is a toner which contains one or more kinds of coupling processing compounds of 
polysaccharide as binding resin, colorant and a charge controlling agent at least, A coupling 
processing compound of this polysaccharide Following general formula (i) and/. Or a toner which 
is a coupling compound of a cyclic polysaccharide expressed with following general formula (ii), 
and is characterized by each weighted solidity of a toner measured by a flow type particle image 
analysis apparatus being within the limits of the following. 

(a) Particle diameter standard deviation of a within the limits (d) weight reference whose mean 

particle diameter of a within the limits (c) weight reference of 0.015 thru/or 0.050 of the degree 

of mean circle form the within the limits (b) circularity standard deviation of 0.950 thru/or 0.995 

is 3 micrometers thru/or 9 micrometers is within the limits of 1.5 thru/or 3.0. [Formula 1] 
-«5S (i) 






(m and n express the integer of 3~100 respectively among the above-mentioned formula, 
coupling of one is carried out at least among - R^, and each of R^ by which coupling is not 
carried out - R° expresses a hydrogen atom.) 

[Claim 2]The toner according to claim 1 which contains low softening point material 5 thru/or 
30% of the weight. 

[Claim 3]The toner according to claim 1 or 2 with which low softening point material has one or 
more with a carbon numbers of 1 5 or more long chain ester parts. 

[Claim 4]The toner according to any one of claims 1 to 3 with which a coupling processing 
compound of a cyclic polysaccharide has denaturalized, and this denaturation object is the same 
respectively, or consists of a mixture of saccharide units of mirror image isomer, or these units. 
[Claim 5]The toner according to any one of claims 1 to 4 which is a toner obtained by a 
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manufacturing method which polymerizes a polymerization nature monomer and obtains particle 
toner directly after corning at least a polymerization nature monomer composition which has a 
polymerization nature monomer, colorant, and a charge controlling agent in a drainage system 
medium. 

[Claim 6]A toner, wherein each weighted solidity of a toner which was provided with the following 
and measured by a flow type particle image analysis apparatus is within the limits of the 
following. 

At least, they are binding resin and colorant. 

A host compound in which it is a toner containing one or more kinds of clathrates which use a 
coupling processing compound of polysaccharide as a host compound, and this clathrate consists 
of following general formula (i) and/or a coupling processing corripound of a cyclic polysaccharide 
expressed with following general formula (ii). 

One sort or a guest compound beyond it by which inclusion is carried out all over an opening 
which this host compound has. 

(a) Particle diameter standard deviation of a within the limits (d) weight reference whose mean 

particle diameter of a within the limits (c) weight reference of 0.01 5 thru/or 0.050 of the degree 

of mean circle form the within the limits (b) circularity standard deviation of 0.950 thru/or 0.995 

is 3 micrometers thru/or 9 micrometers is within the limits of 1.5 thru/or 3.0. [Formula 2] 
C i ) 

{ > 




(Each of R by which m and n express the integer of 3-100 respectively among the above- 
mentioned formula, and coupling of one is carried out at least among - R®, and coupling is not 
carried out - R^ expresses a hydrogen atom.) 

[Claim 7]The toner according to claim 6 which is the compound chosen from a group which a 
guest compound becomes from salts of organic acid, inorganic acid, an organic base, inorganic 
bases, these acid, and a base. 

[Claim 8]The toner according to claim 6 or 7 whose degree of hydrophobing of a coupling 
processing compound of a cyclic polysaccharide is not less than 30% more preferably not less 
than 20%. 

[Claim 9]The toner according to any one of claims 6 to 8 which is a toner obtained by a 
manufacturing method which polymerizes a polymerization nature monomer and obtains particle 
toner directly after corning at least a polymerization nature monomer composition which has a 
polymerization nature monomer, colorant, and a charge controlling agent in a drainage system 
medium. 
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IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the toner used for the record method using a 
xerography, an electrostatic recording method, magnetic recording, and the method of recording 
a toner jet method. It is related with the toner used for the electro photography of a copying 
machine, a printer, fax, etc., electrostatic recording, and electrostatic printing which make it 
transfer on a transfer material and form a picture beforehand in detail after forming a toner 
image on electrostatic latent image support (it is only hereafter called image support). 
[0002] 

[Description of the Prior Art]Although many methods are conventionally known as a xerography, 
Generally, use a photoconductivity substance and an electric latent image is formed on image 
support (photo conductor) by various means, Subsequently, after developing this latent image 
with a toner, considering it as a visible image and transferring a toner image to transfer 
materials, such as paper, if needed, a toner image is established on a transfer material with heat, 
a pressure, etc., and a copy is obtained. As a method of visualizing an electric latent image, the 
cascade developing-negatives method, the magnetic brush developing-negatives method, the 
pressurizing development method, etc. are known. The method of making magnetic toner fly from 
on a developing sleeve in a magnetic field to up to a photo conductor is also used for magnetic 
toner and a center using the rotation developing sleeve which allotted the magnetic pole. 
[0003]The two-ingredient development system which uses the binary system developer which 
consists of a toner and a career, and the one-ingredient development system using the one 
component system developer which consists only of a toner which does not use a career are 
one of the development systems used when developing an electrostatic latent image. Since 
carrier particles, such as a glass bead and iron powder, are required for a two-ingredient 
development system, it is difficult a miniaturization and to carry out the weight saving of the 
one-ingredient development system ratio **** developer itself In a two-ingredient development 
system, since it is necessary to keep the concentration of the toner in a career constant, toner 
density is detected and the device which supplies the toner of an initial complement is needed. 
Therefore, also at this point, there is a tendency for a developer to become heavy greatly and 
cost also becomes high. On the other hand, since such a device is not needed in an one- 
ingredient development system, and a device can be too made cheap small lightly, it is desirable. 
[0004]In the printer, LED and a LBP printer are the mainstream of the latest commercial scene, 
as a direction of technical, high resolution, i.e., the thing which was about 300 dpi conventionally, 
is being set more to 1 200 and also 2400dpi. 

In connection with this flow, highly minute has been required more also in a development system. 
Also in a copying machine, highly minute-ization by digitization is the mainstream of the latest 
commercial scene, therefore the development system is also progressing in the high resolution 
direction, and high resolution and a high definition development system have been required more 
like a printer. 

[0005]On the other hand, in the development of the electrostatic latent image by a toner, in 
order to give desired frictional electrification nature to particle toner for the purpose of 
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performing higher definition development, adding a specific charge controlling agent as an 
additive agent is performed. As a publidly known ch^rg^ Gontrolling agent known for the technical 
field concerned, there are resin containing metallic complexes, such as a metallic complex of a 
monoazo color, hydroxycarboxylic acid, dicarboxylic acid, and aromaticdiol, and an acid 
component, for example as negative frictional electrification nature today. As a charge 
controlling agent of right frictional electrification nature, the polymer etc. which have nigrosine 
dye, azine dye, triphenylmethane series dyes and pigments, quarternary ammonium salt, and 
quarternary ammonium salt in a side chain are known well, for example. 
[0006]As a new proposal, to JP,6-1 24002,A, JP.6-1 18719,A, etc. The toner which uses the 
polysaccharide as a charge controlling agent is indicated, and the toner which uses a 
polysaccharide clathrate as a charge controlling agent is further indicated to JP,7-062249,A 
Although the toner which uses these polysaccharide for a charge controlling agent was effective 
in the improvement in electrification controllability, it was lacking in environmental stability-proof, 
and there was a practical problem. When making it contain in a toner, these conventional charge 
controlling agents had the bad dispersibility to common binding resin, and since electrostatic 
property distribution of particle toner became large, when it was used for image formation, they 
had a case where image fogging arose or a problem was produced in transfer nature. 
[0007]On the other hand, in order to solve the above-mentioned problem to JP,8-95306,A and 
JP,8-325305,A, the method of using the denaturation thing of the polysaccharide as a charge 
controlling agent is indicated. However, although some effect has been checked by using the 
denaturation thing of the polysaccharide in the point that the dispersibility of a charge controlling 
agent is improved compared with the case of the previously quoted well-known example, as a 
result of this invention persons' examination, about image fogging or transfer nature, there was a 
problem and it was still insufficient practical. 
[0008] 

[Problem(s) to be Solved by the Invention]Therefore, the purpose of this invention solves the 
technical problem of the above-mentioned conventional technology, and there is in providing the 
toner which has improved the above-mentioned fault. Namely, especially in [ are providing the 
toner which excels / purpose / of this invention / in electrification controllability and is excellent 
in quick electrostatic property and ] the bottom of high-humidity/temperature. Providing the 
toner which can provide the picture which is few and has still less aggravation of fogging to the 
transfer material top at the time of a new start has the image concentration fall at the time of 
the new start after durability. Other purposes of this invention have stably image concentration 
transition at the time of the continuation passage of sheets under high-humidity /temperature in 
providing the toner which can provide a picture with little fogging on a transfer material 
especially by improving the dispersibility of the charge controlling agent to the inside of a toner 
binder. Other purposes of this invention are to provide the toner which can provide the picture 
which has the hue which the balance which is not influenced by the height of the degree of 
brilliancy of a transfer material was able to take. 
[0009] 

[Means for Solving the ProblemjThe above-mentioned purpose is attained by following this 
invention. Namely, this invention is a toner which contains one or more kinds of coupling 
processing compounds of polysaccharide as binding resin, colorant, and a charge controlling 
agent at least A coupling processing compound of this polysaccharide Following general formula 
(i) and/. Or it is a coupling compound of a cyclic polysaccharide expressed with following general 
formula (ii), and each weighted solidity of a toner measured by a flow type particle image analysis 
apparatus is a toner being within the limits of the following. 

(a) Particle diameter standard deviation of a within the limits (d) weight reference whose mean 
particle diameter of a within the limits (c) weight reference of 0.015 thru/or 0.050 of the degree 
of mean circle form the within the limits (b) circularity standard deviation of 0.950 thru/or 0.995 
is 3 micrometers thru/or 9 micrometers is within the limits of 1.5 thru/or 3.0. [Formula 3] 
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-iK55 Ci) 




-IR^ (ii) 




(m and n express the integer of 3-100 respectively among the above-mentioned formula, 
coupling of one is carried out at least among - R^, and each of R^ by which coupling is not 
carried out - R^ expresses a hydrogen atom.) 
[0010] 

[Embodiment of the InventionlA desirable embodiment is listed to below and this invention is 
explained to it still in detail. This invention persons by using a specific compound as a charge 
controlling agent (charge controlling agent), and making the shape property of a toner specific, as 
a result of inquiring wholeheartedly to achieve the above objects, The toner with which the 
problem of the above-mentioned conventional technology was solved was obtained, and it found 
out that there was a remarkable effect, and resulted in this invention, the coupling processing 
compound of the polysaccharide which has cyclic structure as a specific compound especially 
used as a charge controlling agent — or, coupling processing of a cyclic polysaccharide — 
compounds — when using the clathrate which consists of a host compound and a guest 
compound confined in the three-dimensional opening of the structure, it turned out that the 
remarkable effect of this invention is acquired. 

[001 1]First the coupling processing compound of the polysaccharide suitable as a charge 
controlling agent used for the toner of this invention which has cyclic structure is explained 
concretely. Hydrophobing of the cyclic polysaccharide is carried out by performing coupling 
processing, and it is made to contain in a toner in this invention. As a result, even if it 
manufactures a toner with the wet process using a suspension polymerization method etc., the 
toner which has the outstanding characteristic is obtained. Namely, if the cyclic polysaccharide 
by which hydrophobing processing is not carried out is used when manufacturing the toner 
containing a cyclic polysaccharide with the wet process using a drainage system medium. Since 
it arises that an unsettled cyclic polysaccharide dissolves into a drainage system medium, it 
arises that the function outstanding as a charge controlling agent of a cyclic polysaccharide 
serves as a toner which is not fully demonstrated. When a polymerization nature monomer 
composition was corned, it was generated by a lot of fines which have an adverse effect on 
development nature, and also when fault arose, it was. 

[0012]With the coupling processing compound of the polysaccharide which has the cyclic 
structure used in this invention. It is the polysaccharide (the oligosaccharide (oligosaccharide) 
united two to about ten is included) which monosaccharides, such as fructose and glucose, 
combined, and was combined annularly. and some hydroxyl groups are those by which the 
coupling processing compound is carried out at least. [ two or more ] The annular coupling 
processing compound of fructans which two or more fructose which is expressed with following 
general formula (i) specifically combined annularly. for example. Or the coupling processing 



http://www4.ipdl.inpitgo.jp/cgi-bin/tran_web_cgi_ejje?atw_u=ht^ 2009/06/22 



JP,2000-056516,A [DETAILED DESCRIPTION] 



4/26 ^— V 



compound of the cyclodextrin (the structure of alpha-cyclodextrin containing six glucose residue 
is shown in the following figure) which two or niore glucose which is expressed with following 
general formula (ii) combined annularly is mentioned. In this invention, the coupling processing 
compound of the cyclic polysaccharide has denaturalized, and this denaturation object is the 
same respectively, or may consist of a mixture of the saccharide units of mirror image isomer, or 
these units. 
[0013] 
[Formula 4] 
Ci) 

f ^ 




(m and n express an integer of 3-100 respectively among the above-mentioned formula, coupling 

of one is carried out at least among - R^, and each of R^ by which coupling is not carried out 

- R^ expresses a hydrogen atom.) 

[0014] 

[Formula 5] 




[0015]Here, cyclodextrin points out that which monosaccharides, such as glucose, fructose, 
xylose, galactose, mannose, and arabinose, lost the water molecule, combined, and generally 
carried out condensation polymerization to many annular. [ two or more ] As typical cyclodextrin 
which exists in a nature, the cycle inulo-oligosaccharide which consists of fructose, or the 
cyclodextrin which consists of glucose is mentioned. 

[0016]the bonding number n of the monosaccharide which constitutes the coupling processing 
compound of the cyclic polysaccharide expressed with (i) in this invention — 3-100 — desirable 
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— 4-60 — it is 6-30 more preferably, the bonding number m of the monosaccharide which 
constitutes the esterification material of the cyclic polysaccharide expressed with formula (ii) — 
3-100 — desirable — 4-60 — it is 6-12 more preferably. 

[001 7]About the above-mentioned synthesizing method of a cyclic polysaccharide, it can carry 
out by a publicly known method. For example, each annular system which consists of 6-9 
monosaccharide molecules is obtained by cyclodextrin's making amylase act on starch and 
refining it by a fractional precipitation method which mixes a suitable organic solvent from a 
mixture of various decomposition products acquired by carrying out zymolysis. A manufacturing 
method of a cyclic polysaccharide and its derivative is concretely opened to JP,2-252701,A. 
[0018]Although a dry method which adds an annular poly soccer RIDOHE coupling agent by 
which gaseous phase churning was carried out as a method of carrying out coupling of the cyclic 
polysaccharide produced by performing it above, and wet process performed in a solution are 
generally used, as a uniform approach on the surface of pulverized coal, the wet process is more 
preferred. A kind of coupling agent to be used In this case, a silane coupling agent. It is preferred 
to process by processing agent like an organic silicon compound of a silane coupling agent which 
has a functional group, a silicone varnish, various denaturation silicone varnishes, silicone oil, 
various modified silicone oil, and others, a titanate coupling agent, etc. These processing agents 
may be independent, or they may be used, mixing. 

[001 9] Although an example of a coupling agent is given to below, this invention is not limited to 
this. As a silane coupling agent, pass and, for example KISAME chill disilazane, Trimethylsilane. a 
trimethyl KURORU silane, trimethylethoxysilane, A dimethyl dichloro silane, methyltrichlorosilan, 
an allyldimethyl KURORU silane. An allylphenyl dichloro silane, a benzyldimethyl KURORU silane, 
a bromine methyldi MECHIRUKURORU silane. alpha-KURORU ethyl trichlorosilan, beta-KURORU 
ethyl trichlorosilan, KURORUMECHIRU dimethyl KURORUSHIRAN, Tori ORGANO silylacrylate, 
Vinyldimethyl acetoxysilane, a dimethylethoxy silane, dimethyldimethoxysilane, diphenyl 
diethoxysilane, hexamethyl disiloxane, 1,3-divinyl tetramethyl disiloxane. 1,3-diphenyl tetramethyl 
disiloxane, etc. are mentioned. 

[0020]In order to give the frictional electrification characteristic of plus to cyclic polysaccharide 
powder by which hydrophobing was carried out, a nitrogen-containing silane coupling agent may 
be used. As a nitrogen-containing silane coupling agent, for example Aminopropyl 
trimethoxysilane, Aminopropyl triethoxysilane, dimethylaminopropyl trimethoxysilane, 
Diethylamino propyltrimethoxysilane, dipropylamino propyltrimethoxysilane, Dibutylamino 
propyltrimethoxysilane, monobutylamino propyltrimethoxysilane. Dioctylamino 
propyltrimethoxysilane, dibutylamino propyl dimethoxysilane, a dibutylamino propyl monomethoxy 
silane, dimethylaminophenyl trimethoxysilane, trimethoxy gamma-propyibenzylamyl. etc. 

are mentioned. 

[0021]As a suitable thing in a case of using silicone oil as a coupling agent, what is shown with a 
following formula is mentioned, for example. 
[Formula 6] 

R R R R 

I I I I 

R" SiO (SiO^i (SiOJffi ^Si R" 

I I I I 

R R' R R 

[0022]As such a thing, dimethyl silicone oil, alkyi modified silicone oil, alpha-methylstyrene 
modified silicone oil. KURORU phenyl silicone oil, fluoride modified silicone oil, etc. are 
mentioned, for example. As for these silicone oil, it is preferred that the viscosity at 25 ** uses 
the thing of 50 to 100 centistokes. 

[0023]Under the present circumstances, in order to give the frictional electrification 
characteristic of plus with hydrophobicity to the cyclic polysaccharide powder by which 
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hydrophobing was carried out, nitrogen-containing silicone oil may be used. For example, 

although the silicone oil possessing the substructure expressed with a side chain with a following 

formula at least as silicone oil which has a nitrogen atom can be mentioned, such a thing can be 

used conveniently. 

[0024] 

[Formula 7] 

Ri R, 

I I 
— Si— O— — Si-0 — 



N R 



r{ R4 



5 



(Among the above-mentioned formula, Rj shows hydrogen, an alkyi group, an aryl group, or an 

alkoxy group, shows an alkylene group or a phenylene group, R^ and R^ show hydrogen, an 

alkyI group, or an aryl group, and R^ shows a nitrogen-containing heterocycle group.) 

[0025]The above-mentioned alky! group, an aryl group, an alkylene group, and a phenylene group 
are the ranges which may have the ORGANO group which has a nitrogen atom, and do not spoil 
electrostatic property, and may have substituents, such as halogen. 

[0026]The amount of coupling agent used which mentioned the cyclic polysaccharide to the 
above which can carry out hydrophobing processing is two to 35 weight section more preferably 
one to 50 weight section to cyclic polysaccharide powder 100 weight section. If coupling 
processing is carried out and a cyclic polysaccharide is used as a component of a toner in the 
state where hydrophobing is not carried out as stated previously, hygroscopicity under high- 
humidity/temperature cannot be improved and improvement in development nature or the 
transfer nature characteristic cannot be expected. Since that the unsettled polysaccharide 
dissolves into a drainage system medium arises when elegance is used conventionally by which 
hydrophobing processing is not carried out by carrying out coupling processing when the toner of 
this invention is manufactured with wet process, the function of the added charge controlling 
agent will be a toner which cannot fully be demonstrated. In the case of a granulation, it is easy 
to generate many fines which have an adverse effect on development nature, and fault arises 
also at this point. 

[0027]As mentioned above, in a toner of this invention, it is very important to carry out 
hydrophobing of the cyclic polysaccharide added as a charge controlling agent by performing 
coupling processing. As a grade of concrete hydrophobing in that case, when expressed with the 
degree of hydrophobing, it is preferred to process so that the degree of hydrophobing may be 
not less than 20%. That is. when the degree of hydrophobing is less than 20%. it will happen that a 
cyclic polysaccharide dissolves into a drainage system medium for example, in wet process 
which manufactures a toner in the above-mentioned drainage system medium, and a function as 
a charge controlling agent of a cyclic polysaccharide will be a toner which cannot fully be 
demonstrated. The degree of hydrophobing in this invention was measured as follows. The 
sample offering impalpable powder 0.2g was added in 50 ml of water in an Erienmeyer flask, 
methanol was dropped until humidity of the whole quantity of impalpable powder was carried out 
from view let, and it titrated with methanol. In the case of titration, a solution in a flask is always 
agitated with a magnetic stirrer. It is expressed as a percentage of methanol at the time of the 
terminal point being observed when the whole quantity of impalpable powder is suspended in a 
fluid, and the degree of hydrophobing reaching a terminal point, and methanol in a liquid mixture 
of water. 

[0028]Methods of making a toner containing a coupling processing compound of a cyclic 
polysaccharide which is used as a charge controlling agent which constitutes a toner of this 
invention and which was explained by the above include a method of carrying out internal to a 
toner, and a method of carrying out externally adding to a toner. And as for an addition in a case 
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of carrying out internal, it is preferred to consider it as 0.1 to 10 weight section to binding resin 
100 weight section, and it is more preferred to use it in the range of 0.5 to 5 weight section. 
That is, in 0.1 or less weight section, an addition has few effects of improvement in the 
electrifying characteristic of a toner, and is not preferred. On the other hand, in ten or more 
weight sections, it is not desirable from an economic viewpoint. As for an addition in a case of 
carrying out externally adding of the charge controlling agent, it is preferred to consider it as 
0.01 to 5 mass part to binding resin 100 weight section, and it is preferred to stick a charge 
controlling agent to a toner surface in mechanochemical in this case especially. In a toner of this 
invention, although a coupling processing compound of a cyclic polysaccharide is used as a 
charge controlling agent, it can also be used combining a publicly known charge controlling agent. 

[0029]In a toner of this invention, each weighted solidity of shape of that the above-mentioned 
specific charge controlling agent contains and a toner at the time of measuring by a flow type 
particle image analysis apparatus is adjusted so that it may have a value of a specific range. That 
is, when the degree of mean circle form, circularity standard deviation, a pitch diameter of a 
weight reference, and particle diameter standard deviation of a weight reference are measured, 
respectively, a toner of this invention is constituted by flow type particle image analysis 
apparatus so that following (a) - (d) may be satisfied. 

(a) Particle diameter standard deviation of a within the limits (d) weight reference whose mean 
particle diameter of a within the limits (c) weight reference of 0.015 thru/or 0.050 of the degree 
of mean circle form the within the limits (b) circularity standard deviation of 0.950 thru/or 0.995 
is 3 micrometers thru/or 9 micrometers is within the limits of 1.5 thru/or 3.0. [0030]If there is 
each weighted solidity of shape of a toner within above limits according to this invention persons' 
examination. Since it can be made to adhere to homogeneity more when an external additive is 
made to adhere to the coloring resin particle surface which constitutes a toner for the purpose 
of giving mobility, transfer efficiency can be raised more. In a toner of this invention, low 
softening point material mentioned later is added, and if it is a toner which has the above shape 
properties when it is used with a specific charge controlling agent explained above, the 
dispersibility of a charge controlling agent will become fitness more, and transfer nature's of a 
toner will improve in connection with it. 

[0031]When the degree of mean circle form is less than 0.950. also in combination with a specific 
charge controlling agent explained above, it is hard to demonstrate sufficient electrifying 
capability, and transfer efficiency falls easily. On the other hand, when the degree of mean circle 
form exceeds 0.995, it becomes easy to carry out packing of the toner in a development counter, 
and developer deterioration is easy to be promoted, and even if it uses a specific charge 
controlling agent explained above, maintenance of electrostatic property becomes difficult. A 
picture characteristic which charged distribution between particle toner spread and was 
stabilized when circularity standard deviation exceeded 0.050 is a stake for obtaining. On the 
other hand, when circularity standard deviation is less than 0.015, it becomes easy to carry out 
packing of the toner in a development counter, and developer deterioration is easy to be 
promoted, and even if it uses a specific charge controlling agent explained above, maintenance of 
electrostatic property becomes difficult. 

[0032]When mean particle diameter of a weight reference is less than 3 micrometers, even if it 
uses a specific charge controlling agent explained above, an effect of making the dispersibility of 
colorant improving is small. On the other hand, when mean particle diameter of a weight 
reference exceeds 9 micrometers, quick electrifying capability will become less than a thing of a 
fitness range in combination with a specific charge controlling agent explained above. When 
particle diameter standard deviation of a weight reference exceeds 3.0, electrification quantity 
distribution cannot become uniform easily like a case of circularity standard deviation. When 
particle diameter standard deviation of a weight reference is less than 1.5, it becomes easy to 
carry out packing of the toner in a development counter, and developer deterioration is easy to 
be promoted, and even if it uses a specific charge controlling agent explained above, 
maintenance of electrostatic property becomes difficult. 

[0033]In a toner of this invention, it is also preferred to add low softening point material and low 
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softening point material which has one or more with a carbon numbers of 1 5 or more long chain 
ester parts preferably as a release agent which has an operation of a distributed auxiliary agent 
to a specific charge controlling agent explained above. Specifically as such a thing, ester wax is 
mentioned. Hereafter, it explains taking the case of ester wax. 

[0034]When a toner of this invention is made into a mode which added the above-mentioned 
ester wax. about a reason a toner which was more excellent in the characteristic is obtained this 
invention persons, Since a coupling section of the above-mentioned specific charge controlling 
agent used by this invention and an ester group in a wax have compatibility, as a result of 
incorporating a charge controlling agent into a wax which has hydrophobicity. it thinks for 
dispersibility to inside of a toner to improve. Therefore, in this invention, if a wax which has an 
ester group is combined with a specific charge controlling agent used by this invention and a 
toner is constituted, improvement in further electrifying characteristic will be attained. This 
viewpoint showed that suitable waxes for a toner of this invention were what has one or more 
long chain ester parts whose carbon numbers are 15 or more, and a wax which has 30 or less or 
more 1 5 long chain ester part still more preferably, as a result of this invention persons' inquiring 
in detail. 

[0035]Namely. when a wax whose carbon number is less than 15 is used, Although surface 
treatment of a specific charge controlling agent used by this invention is carried out, becoming 
easy to produce shift of colorant to a fixing roller side, becoming easy to produce back 
projection to paper at the time of fixing, and reducing roller endurance for quantity of heat of a 
fixing machine, arises. On the other hand, if a carbon number exceeds 30, the plastic effect to 
resin of a wax will become large too much, and fixability will fall. 

[0036]Necessity*s for a full color double-sided picture is increasing, and in recent years in this 
case. When forming a double-sided picture, a toner image on a transfer paper first formed in the 
surface fully needs to take into consideration the high-temperature-offset-proof nature of a 
toner more from next, passing a heating unit of a fixing assembly again, also when forming a 
picture in a rear face. For that purpose, it is preferred to add to some extent a lot of ester wax. 
[0037] Ester wax used in this invention also has the purpose of giving a mold-release 
characteristic and transparency other than the purpose of reforming a charge controlling agent 
which is an indispensable constituent of a toner of this invention, to a toner. Therefore, in a 
toner of this invention, it is preferred to add in a toner ester wax which was described above 
about 5 to 30% of the weight. That is, in less than 5% of the weight of addition, sufficient effect 
which reforms a charge controlling agent used by this invention cannot be expected, but a 
tendency which shows an offset phenomenon also has a picture on the back further at the time 
of fixing of a double-sided picture. On the other hand, since it will be easy to generate device 
weld and weld of a toner and shock-resistant power to a photo conductor drum will also decline, 
for example at the time of manufacture of a toner if quantity of ester wax exceeds 30 % of the 
weight, it becomes easy to generate filming. Ester wax is added to a specific charge controlling 
agent used by this invention, and a publicly known means of masterbatchHzing beforehand can 
be applied as a concrete means to reform this charge controlling agent. 

[0038]In a toner of this invention, a compound which a subject maximum peak value measured as 
ester wax which can be used conveniently based on ASTM D3418-8 shows 40-90 ** is 
mentioned. Since autoagglutination power of low softening point material becomes it weak that a 
maximum peak is less than 40 ** and high-temperature-offset-proof nature becomes weak as a 
result, to full color toner, it is not desirable. On the other hand, if a maximum peak exceeds 90 
**. it becomes high, it becomes difficult to make the fixed image surface smooth moderately, and 
fixing temperature is not preferred from a point of mixed-colors nature. DSC-7 by PerkinElmer, 
Inc. was used for measurement of temperature of a maximum peak value of a wax used in this 
invention, for example. About amendment of quantity of heat, the heat of fusion of indium was 
used for correction for temperature of a device primary detecting element using the melting 
point of indium and zinc. Using aluminum bread-making, a sample set empty bread to contrast 
and measured it by a heating rate of 10 ** / min. 

[0039]An example of a concrete general structural formula of an example of a typical compound 
of ester wax which can be preferably used in a toner of this invention was shown as (1) - (6) 



http://vAvw4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=ht^^ 2009/06/22 



JP,2000-056516,A [DETAILED DESCRIPTION] 



9/26 ^— V 



below. 

[0040] [The example 1 of a general structural formula of ester wax] 
[Formula 8] 



R 1 C — O— (CH2)n C ■ 

II 

O 



-(CH2)„-0 C Rg 

O 



Jb 



Rl iRzi^O^SCat^^SjK^-C*^. 



[0041][The example 2 of a general structural formula of ester wax] 
[Formula 9] 



Rl C— O— (CH2V — C 



<CH2)^-0 C R2 



RlXCfR2l4. M3f8»^f<l3Jr»&4 0OfflS*WrsWaa*:q^U 
Mo R 1 i R2 i OK3ia8Ji3&< 3 ia_t-C* (9 , 
R3«**»^XW^»*< 1 mJi«^W«3l^^ 

[0042] [The example 3 of a general structural formula of ester wax] 
[Formula 10] 



■0— C— Rg— C - 
II II 

o o 



■0— R, 



(Among the above-mentioned formula, and show the organic group which has the carbon 
numbers 6-32, and their R^ may be the same as R^, or they may differ, and shows the organic 
group which has the carbon numbers 1-20.) 

[0043] [The example 4 of a general structural formula of ester wax] 
[Formula 11] 



R,— O— C- 



-Rg— C— O-R3 



(Among the above-mentioned formula, R^ and R^ show the organic group which has the carbon 
numbers 6-32, and R^ may be the same as R^ , or there may not be, and R2 it) - 
CHgCH^OCgH^OCH^CH^- (CH(CH3) CH^O) What has a bisphenol skeleton expressed with ^- 
CgH4C(CH3) 2CgH4-(OCH2CHCH3) Or (CH^) ^- is shown, m shows the integer of 1-10, and 
shows the integer of 1-20. 

[0044] [The example 5 of a general structural formula of ester wax] 
[Formula 12] 



-C-0— (CHg)^ 



(CH2)„-0 — OH 



mRtf n 0 — 2 5 ^ TiOSaS^^ n 0 C 0 iZtSi S d i ittl l^) 
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[0045]As for ester wax which was mentioned to the above preferably used in a toner of this 
invention, it is preferred to use a thing of a value of hardness 0.5-5.0. A pressure dependency 
and a process speed dependency of a fixing assembly become it large that hardness is less than 
0.5 low softening point material. Being revealed of the high-temperature-offset effect is easy to 
become insufficient, and since it is lacking in the preservation stability of a toner and a release 
agent's own autoagglutination power is also small when another side and hardness exceed 5.0, 
high temperature offset becomes insufficient easily similarly. After hardness of ester wax used in 
this invention creates a sample for measurement of 5-mm-thick cylindrical shape at 20 mm phi 
in diameter, it is a dynamic super-micro hardness tester by Shimadzu Corp. (DUH-200), and is 
the value which measured Vickers hardness. After displacing 10 micrometers of measuring 
conditions by 0.5 g of load on conditions whose load speeds are 9.67 mm/second, they measured 
dent shape obtained by holding for 15 seconds, and asked for Vickers hardness. Following 
compound (1) - (6) is mentioned as a concrete compound. 
[0046] 

[Formula 13] 

o=c 

6 

I 

-C— O— C i C— O— C— (CHo^CH. 



CH3— (CH^: 



'20 



I 

CH3 



I 

o=c 



CH3— <c^^; 



-C— O— C C C— O— C— (CHgfe-CH, 

'I ^2 <L„ Hg II 2 20 3 

O V"2 O 



0=^ 

I 



O 



I ^ 

o=c 




0-C-<CH2^CH3 
O 



[0047] 

[Formula 14] 
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CHa-<CH2)2jp C-O^CH2>2-C-CH2-0-C— (CH^^CHg 
O O 

CH3— (CHg)^ C-0-~<CH2)2i- CH3 
O 

CH3— (CH2)j^O-C--(CH2)is- C-0-(CH2)f7-CH3 
O O 

[0048]Even if the method of manufacturing the toner of this invention is pulverizing method, and 
it is the polymerizing method, it is not cared about but in order to acquire the prominent effect 
by the composition of this invention, it is more preferably manufactured by the polymerizing 
method. In manufacturing a toner with pulverizing method, binding resin, colorant, polar resin. The 
formation material which consists of other internal agents etc. a release agent, a charge 
controlling agent, and if needed. Melt kneading is carried out using a pressurized kneader, an 
extruder, or a media dispersion machine. After distributing uniformly, it is made to collide with a 
target by jet mind flowing down, the thing of the desired diameter of particle toner is classified, 
and mechanical or the method of conglobating a protean thing by a mechanical process etc. after 
that if needed can use what carried out coarse grinding. 

[0049] On the other hand, in manufacturing a toner by the polymerizing method. As proposed by 
JP,36-10231,B, JP.43~10799.B and JP.51-14895,B and also JP,59-53856,A, and JP.59-61842.A, 
A polymerization nature monomer, colorant, a charge controlling agent, a polymerization initiator, 
and also if needed A cross linking agent, In addition, after making an additive agent dissolve or 
distribute uniformly and producing a polymerization nature monomer composition, This 
polymerization nature monomer composition is distributed and corned using a continuous phase 
containing dispersion stabilizer, for example, an agitator suitable in a drainage system medium 
(aqueous phase), and a method of making a suspension polymerization reaction perform to a 
polymerization nature monomer, and producing particle toner simultaneously, can be used. 
[0050]Although it is meltable in the interface meeting method and a monomer which make at 
least one or more kinds of particles which are indicated by JP.62-106473.A and JP,63-186253,A 
condense as a manufacturing method of other toners, and obtain a toner of desired particle 
diameter. The distributed polymerizing method a polymer obtained manufactures a toner directly 
using an insoluble drainage system organic solvent, A manufacturing method of particle toner by 
an emulsion polymerization method represented by soap freelancer who does direct 
polymerization under existence of a water-soluble initiator, and generates particle toner, or a 
method which combined seed polymerization with an emulsion polymerization can also be used. 
[0051]Especially a desirable thing is the method of manufacturing a toner directly in a drainage 
system medium, as a method of manufacturing a toner of this invention in this. That is, since it 
becomes spherical [ a toner obtained by this polymerizing method ], what has the degree of 
mean circle form measured by a flow type particle image analysis apparatus within the limits of 
0.950 thru/or 0.995 which may satisfy constituent features of a toner of this invention is 
obtained easily. 

[0052]In a case where paints are used as colorant when a toner of this invention is 
manufactured by the polymerizing method. In order to make easy a crack of paints in inside of a 
polymerization nature monomer composition, it is preferred to adjust beforehand a particle size 
of paints before adding in a polymerization nature monomer composition to a thing near 
distributed particle diameter in inside of a toner. For example, it is preferred that particle size 
distribution in inside of an alcohol system organic solvent uses a number pitch diameter, and 
uses a 0.01-0.50-micrometer thing, and it uses 0.01-0.30 micrometer more preferably. Particle 
size distribution in inside of an alcohol system organic solvent in this invention was concretely 
measured by a following method. Using a Coulter counter LS type (made by a coal tar company) 
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as a measuring device, paints were added so that it might become the abbreviation 
concentration of 20~-400 ppm into ethanol, and it was considered as a number distribution value 
ultrasonically measured and obtained after 60-second distribution. 

[0053]In a method of obtaining particle toner directly, a publicly known polymerization nature 
monomer is preferably used by the polymerizing method explained previously, styrene monomer; 
(meta-) methyl acrylate, such as styrene, o(m-, p-)-methylstyrene, and m(p-)-ethylstyrene,. 
(Meta) Ethyl acryfate, acrylic acid (meta) propyl, butyl acrylate (meta), (Meta) Acrylic acid octyl, 
acrylic acid (meta) dodecyl. acrylic acid (meta) stearyl, (Meta) To ************, nil, 2-ethylhexyl 
acrylate (meta), (Meta) Acrylic ester (meta) system monomers, such as acrylic acid 
dimethylaminoethyl and diethylaminoethyl acrylate (meta); ene system monomers, such as 
butadiene, isoprene, a cyclohexene, acrylonitrile (meta). and acrylic acid amide, are used 
preferably. These are independent, or as for the 2nd edition of a publication polymer handbook, 
as theoretical glass transition temperature (Tg) of a statement shows 40~85 ** to PI 39 of III - 
192 (made by JohnWiley&Sons), the above-mentioned monomer is mixed suitably and, generally, 
they are used. Namely, when theoretical glass transition temperature is less than 40 **. When a 
problem arises from a field of the preservation stability of a toner, or the durable stability of a 
developer and it exceeds 85 ** on the other hand, Since a grain aggregate by survival of a 
crystalline portion arises on a picture and the transparency of an OHP picture is reduced 
remarkably in the case of especially full color toner, it is not desirable from a field of obtaining a 
toner which can attain high definition. 

[0054]When manufacturing a toner of this invention and pulverizing method is used, as binding 
resin, publicly known materials, such as styrene acrylic resin, a maleic acid copolymer and 
polyester resin, an epoxy resin, etc. which are obtained combining a monomer component which 
was mentioned above, can be used. However, when using pulverizing method, it is preferred to 
use polyester resin for binding resin for maintenance of the dispersibility of a charge controlling 
agent in binding resin which this invention makes the purpose, and Hitoshi Kougami of an 
electrifying characteristic. 

[0055]A molecular weight of binding resin can be measured by GPC (gel permeation 
chromatography). As a measuring method of concrete GPC, Soxhiet extractor is beforehand 
used for a toner, After a toluene solvent performs extraction for 20 hours, toluene is made to 
distill off by a rotating evaporator, An organic solvent which cannot dissolve coat resin although 
low softening point material dissolves. For example, after adding chloroform etc. and washing 
enough, a solution which carried out soluble to THF (tetrahydrofuran) is filtered with a solvent 
resistance membrane filter whose diameter of pore is 0.3 micrometer, and a molecular weight of 
binding resin is measured using a sample for measurement obtained by preparing a sample for 
measurement. Specifically, molecular weight distribution is measured as column composition 
using an analytical curve of standard polystyrene resin using A-801 by Showa Denko K.K., and a 
thing which connected 802, 803, 804. 805. 806. and 807, using the Waters make 150C as GPC. In 
this invention, it is preferred to use resin of as [ whose ratios (Mw/Mn) of weight average 
molecular weight (Mw) and a number average molecular weight (Mn) number average molecular 
weights (Mn) of a resinous principle produced by doing in this way are 5,000-1,000,000 and are 
2-100]. 

[0056]In order to make low softening point material intension-ize in a toner, polar resin other 
than a polymerization nature monomer component may be made to add fijrther in a desirable 
gestalt of a toner of this invention, although low softening point material is made to contain in a 
toner as stated previously, under the present circumstances, as polar resin boiled and used, 
styrene, a copolymer of acrylic acid (meta-), a maleic acid copolymer and polyester resin, an 
epoxy resin, etc. are used preferably. 

[0057]In order to give a mold release operation, another low softening point material may be 
made to add in binding resin in a toner of this invention in addition to ester wax which was 
explained previously. It is preferred to use a compound which a subject maximum peak value 
measured based on ASTM D3418-8 shows 50-180 ** as low softening point material used for 
this invention. That is, autoagglutination power of low softening point material becomes it weak 
that a maximum peak value is less than 50 **, and as a result, when a toner obtained becomes a 
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weak thing of high-temperature~offset nature and uses for a full color developer especially, it is 
not desirable. Since crystallinity and dispersibility of a softening temperature substance will 
deteriorate despite the actual condition on the other hand if a maximum peak value uses a thing 
over 180 **, it is not desirable from a field of the fixability of a toner, or transparency. In this 
invention. DSC-7 by PerkinElmer, Inc. is used for measurement of temperature of a maximum 
peak value, for example. About amendment of quantity of heat, the heat of fusion of indium is 
used for correction for temperature of a device primary detecting element using the melting 
point of indium and zinc. A sample sets empty bread to contrast using aluminum bread-making, 
and measures by a heating rate of 10 ** / min. 

[0058]Specifically as low softening point material which has the heat characteristic which was 
described above, paraffin wax, a polyolefine wax, the Fischer TOROPISSHU wax, amide wax, 
ester wax. higher fatty acid, these grafts / block compounds, etc. can be used. 
[0059]In a toner of this invention, although a coupling processing compound of polysaccharide is 
used as a charge controlling agent, another charge controlling agent may be added. Although 
each publicly known thing can be used as a charge controlling agent in this case, it is colorless 
and it is preferred to use a charge controlling agent which is stabilized and can maintain 
electrification quantity with it. [ quick and electrification speed of a toner and ] [ constant ] 
[0060]When manufacturing a toner of this invention using a direct polymerization method, 
especially a thing for which a charge controlling agent which does not have polymerization 
inhibition nature and does not have a meltable ghost to inside of a drainage system medium is 
used is preferred. As a concrete compound, for example as a charge controlling agent of a 
negative system, Metallic compounds of salicylic acid, naphthoic acid, and Daika Lebon acid, 
sulfonic acid, Can use a polymers type compound, a boron compound, a urea compound, a silicon 
compound, a curry KUSUA lane, etc. which have carboxylic acid in a side chain, and as a charge 
controlling agent of a positive system, A polymers type compound, a guanidine compound, an 
imidazole compound, etc. which have quarternary ammonium salt and this quarternary ammonium 
salt in a side chain are used preferably. As for these charge controlling agents, it is preferred to 
use about 0.5-10 weight sections to resin 100 weight section. 

[0061]However, in a toner of this invention, a coupling processing compound of polysaccharide is 
used as an indispensable constituent as a charge controlling agent, In a case where a two- 
ingredient developing method is used, Since a toner can be charged in the good state by using 
positively frictional electrification with a blade member or a sleeve member when frictional 
electrification with a career is used and one ingredient of nonmagnetic braid coating developing 
method is used. In a toner of this invention, these charge controlling agents do not necessarily 
need to be added. 

[0062]In manufacturing a toner of this invention using a direct polymerization method, As a 
polymerization initiator, for example 2 and 2'-azobis (2.4-dimethylvaleronitrile), 2,2 - 
azobisisobutyronitrile, 1,r-azobis (cycle 1 -carbon itrile), 2,2-azobis 4-methoxy-2,4- 

dimethylvaleronitrile, Azo polymerization initiators, such as azobisisobutyronitrile, benzoyl 
peroxide. Peroxide system polymerization initiators, such as methyl-ethyl-ketoneperoxide, 
dlisopropylperoxy carbonate, cumene hydroperoxide. 2,4-dichlorobenzoyl peroxide, and lauroyi 
peroxide, are used. 

[0063]It is added 0.5 to 20% of the weight to a polymerization nature monomer, and. generally, an 
addition of the above-mentioned polymerization initiator is used, although it changes with target 
degrees of polymerization, although a kind of polymerization initiator to be used changes a little 
with polymerization methods, it chooses 10 hour half life period temperature as reference 
suitably, and is independent — or it is mixed and used. In order to control a degree of 
polymerization suitably, it is also possible to add further and to use a publicly known cross linking 
agent, a chain transfer agent, polymerization inhibitor, etc. 

[0064]When forming binding resin used in this invention, a cross linking agent which is listed 
below can be used. As a cross linking agent of two organic functions, for example, 
divinylbenzene, bis(4-acryloxy polyethoxyphenyOpropane, Ethylene glycol diacrylate, 1 ,3- 
butylene-glycol diacrylate, 1 ,4-butanediol diacrylate, 1,5-pentanediol diacrylate, 1.6-hexanediol 
diacrylate, neopentyl glycol diacrylate, Diethylene glycol diacrylate, triethylene glycol diacrylate. 
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Each diacrylate of tetraethylene-glycol-diacrylate and polyethylene-glycol #200, #400, and #600, 
What changed dipropylene glycol diacrylate, polypropylene-glycol diacrylate, polyester type 
diacrylate (MANDA Nippon Kayaku), and the above acrylate into methacrylate is mentioned. 
[0065]and, for example as a cross linking agent of two or more organic functions many organic 
functions, [ pentaerythritol doria ] Trimethylol triacrylate, trimethylolpropane triacrylate, 
Tetramethylolmethane tetraacrylate, oligoester acrylate, and its methacrylate. 2,2-bis(4-meta- 
KURIROKISHI, polyethoxyphenyDpropane, diallyl phthalate, triaryl cyanurate, triaryl ASOSHIA 
nurate, triallyl isocyanurate, triallyl trimellitate, a diaryl KURD REN date, etc. are mentioned. 
[0066]If it is usually used as colorant which constitutes a toner of this invention when 
manufacturing a toner, all can be used and it will not be limited in particular. For example, carbon 
black, a titanium white, all other paints, and/or a color can be used. For example, in using a toner 
of this invention as magnetic color toner. As colorant, for example, C. I. Dailekh tread 1, the C.I. 
Dailekh tread 4, the C.I. acid red 1, the C.I. basic red 1, the CI. Mordan tread 30. the C.I. direct 
blue 1 , the C.I. direct blue 2, the C.I. acid blue 9, C. There are the 1. acid blue 1 5, the C.I. basic 
blue 3, the C.I. basic blue 5, the C.I. mordant blue 7, the C.I. direct green 6, the C.I. basic green 4. 
and C.I. basic green 6 grade. As paints, the chrome yellow, cadmium yellow, mineral fast yellow. 
Navel orange yellow, Naphthol Yellow S, Hansa yellow G, the permanent yellow NCG, The 
Tartrazine rake, the shakkou chrome yellow, a molybdenum orange, the permanent orange G TR, 
A pyrazolone orange, the benzidine orange G, cadmium red, Permanent Red 4R, Watchung Red 
calcium salt, an eosine rake, the brilliant carmine 3B, Manganese purple, the fast violet B, Violet 
Lake, Prussian blue, cobalt blue, an alkali blue rake, a Victoria blue rake. Colors, such as copper 
phthalocyanine blue, Fast Sky Blue, indanthrene blue BC, chrome green, chrome oxide, the 
pigment green B, a malachite green rake, and the final yellow green G, can be used 
[0067]When using a toner of this invention as a toner for two-ingredient full color, the following 
can be used as colorant. For example, as a color pigment for magenta chromatic toner, C. The I. 
pigment red 1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 11, 12, 13, 14, 15, 16, 17, 18, 19, 21, 22, 23, 30. 31, 32, 37, 
38, 39. 40, 41, 48. 49, 50, 51, 52, 53, 54, 55, and 57, 58, 60, 63, 64, 68, 81. 83, 87, 88, 89, 90, 112. 
114, 122, 123, 163, 202, 206, 207, 209, the CI. pigment violet 19. the C.I. bat red 1. 2, 10, 13. 15. 
23, and 29, The 35th grade is mentioned. 

[0068]Although above mentioned paints may be used alone, a color and paints were used 
together and it was made more desirable [ for the color definition to improve in this invention ] 
from a point of image quality of a full color image. In that case, as a color for magentas which 
can be used, C. I. solven treads 1. 3. 8. 23. 24, 25, 27, 30, 49, 81. 82, 83, 84. 100. 109, and 121. 
the CI. De Dis pass red 9, the CI. solvent violet 8, 13, 14, 21, and 27, C The oil color of I. De Dis 
pass violet 1 grade, C. The 1. basic red 1, 2. 9, 12, 13. 14. 15, 17, 18. 22, 23, 24. 27. 29, 32, 34, 35. 
36. 37. 38, 39, and 40. the C.I. basic violet 1. 3. 7, 10. 14. 15. 21. 25. 26, and 27. A basic stain of 
the 28th grade is mentioned. 

[0069]As other color pigments, as a color pigment for cyanogen, the C.I. pigment blues 2. 3. 15. 
16, and 17, the C.I. bat blue 6, the C.I. acid blue 45, Or a copper phthalocyanine pigment etc. 
which replaced 1-5 phthalimidomethyl groups by a phthalocyanine skeleton are mentioned. 
[0070] As a color pigment for yellow. C The I. pigment yellow 1. 2. 3, 4. 5. 6. 7. 10. 1 1, 12, 13, 14, 
15, 16. 17, 23. 65, 73, 83, 93, 94, 95, 109. 110, 111, 128, 129, 147. 151, 154, 168, 180, and 185. C. 
I. bat yellow 1 and 3 and 20 grades are used suitably. These colorant is usually preferably used 
at a rate of about 0.5-20 weight sections 0.1 to 60 weight section to binding resin 100 weight 
section. 

[0071]In using a method of polymerizing inside of an aquosity medium as the toner production 
method of this invention. As a dispersing agent to be used, for example as an inorganic system 
oxide, tricalcium phosphate. Magnesium phosphate, aluminium phosphate, zinc phosphate, 
calcium carbonate. Magnesium carbonate, calcium hydroxide, magnesium hydroxide, aluminium 
hydroxide, metasilicic acid calcium, calcium sulfate, barium sulfate, bentonite. silica, alumina, a 
magnetic body, a ferrite, etc. are mentioned. As an organic system compound, sodium salt of 
polyvinyl alcohol, gelatin, methyl cellulose, methyl hydroxypropylcellulose, ethyl cellulose, and 
carboxymethyl cellulose, starch, etc. are mentioned, and it is dispersedly used into a drainage 
system medium (aqueous phase), for example. As for these dispersing agents, it is preferred to 
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use 0.2 to 2.0 weight section to polymerization nature monomer 100 weight section. 
[0072]Although a commercial thing may be used for these dispersing agents as it is, in order to 
obtain a particulate material which has a fine uniform particle size, in carrier fluid, they can make 
non-******** which was described above able to generate under high-speed churning, and this 
can also be used for them as a dispersing agent. For example, in the case of tricalcium 
phosphate, by mixing sodium phosphate solution and a calcium chloride aqueous solution under 
high-speed churning, although it is used for a suspension polymerization method, a desirable 
dispersing agent can be obtained. A surface-active agent of 0.001 to 0.1 weight section may be 
used together to polymerization nature monomer 100 weight section for further minuteness 
making of these dispersing agents. As a surface-active agent used in that case, specifically, A 
surface-active agent of commercial Nonion, an anion, and a cation form can be used. For 
example, sodium dodecyl sulfate, sodium tetradecyl sulfate, pentadecylsodium sulfate, 
octylsodium sulfate, sodium oleate. lauryl acid sodium, potassium stearate, oleic acid calcium, 
etc. are used preferably. 

[0073]When manufacturing a toner of this invention and using a direct polymerization method, a 
toner can be concretely manufactured with a manufacturing.method like the following. A release 
agent, colorant and a charge controlling agent which consist of a low softening substance, a 
polymerization initiator, and other additive agents are added into a polymerization nature 
monomer, with a homogenizer, an ultrasonic dispersion machine, etc., you make it dissolve or 
distribute uniformly, and a polymerization nature monomer composition is produced. Next, the 
usual agitator or a homomixer, a homogenizer, etc. are made to distribute in a drainage system 
medium containing dispersion stabilizer. Preferably, an agitating speed and time are adjusted and 
corned so that a drop of a polymerization nature monomer composition may have the size of 
desired particle toner. What is necessary is after that, to polymerize a polymerization nature 
monomer and just to produce a coloring resin particle (particle toner), performing churning which 
is a grade by which a particle state is maintained and sedimentation of particles is prevented by 
operation of dispersion stabilizer. Generally, not less than 40 ** of polymerization temperature 
polymerizes by setting it as temperature of 50-90 **. The second half of a reaction may be 
distilled off, temperature up may be carried out in the second half of a polymerization reaction, 
and in order to remove an unreacted polymerization nature monomer, a by-product, etc. which 
become a stinking cause of a thing at the time of toner fixing, etc. further, a drainage system 
medium may be distilled off in part after ending reaction. Washing and filtration recover 
generated particle toner after ending reaction, and it dries. In a suspension polymerization 
method, it is usually preferred to use 300 to water 3,000 weight section as drainage system 
carrier fluid to polymerization nature monomer composition 100 weight section. 
[0074]The following resin may be made to contain at a rate fewer than content of this binding 
resin Ingredient in a toner of this invention in the range which does not have an adverse effect 
on an effect of this invention other than a binding resin ingredient which was mentioned above. 
For example, they are silicone resin, polyester, polyurethane, polyamide, an epoxy resin, a 
polyvinyl butyral, rosin, denaturation rosin, terpene resin, phenol resin, etc. 
[0075]In a toner of this invention, in order to raise functions, such as electrifying stability, 
development nature, mobility, and endurance, it is preferred to carry out externally adding of the 
silica impalpable powder. In this case, a result whose specific surface area by nitrogen absorption 
measured with a BET adsorption method of a thing within the limits more than 20-mVg 
(especially 30-400m^/g) is good as silica impalpable powder used is given. It is preferred to use 
preferably about 0.1-5 weight sections of silica pulverized coal 0.01 to 8 weight section to 
particle toner 100 weight section as a quantity of silica impalpable powder in this case. In this 
case, as silica impalpable powder to be used, it is the purpose of hydrophobing and electrostatic 
property control if needed. It is preferred to use what was processed by silicone varnish, various 
denaturation silicone varnishes, silicone oil, various modified silicone oil, a silane coupling agent, 
silane coupling agent that has a functional group, and a processing agent like other organic 
silicon compounds. These processing agents may be mixed and used. 

[0076]In order to raise development nature and endurance of a toner, it is also preferred to add 
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inorganic powder which is listed to the next. For example, magnesium, zinc, aluminum, cerium, 
cobalt. Iron, a zirconium, chromium, manganese, strontium, tin, an oxide of metal like antimony; 
Titanic acid calcium, Titanic acid magnesium, a composite metal oxide like strontium titanate; 
Calcium carbonate, A silicon compound like magnesium carbonate, the phosphoric acid 
compound; silicon carbide like the argillite; apatite like the metal salt; kaolin like aluminum 
carbonate, and silicon nitride; the end of carbon powder like carbon black or graphite is 
mentioned, inside of these — a zinc oxide, an aluminum oxide, cobalt oxide, manganese dioxide, 
strontium titanate, and titanic acid — a mug — it is preferred to use pulverized coal of 
RUSHIUMU. 

[0077]Lubricant powder which is listed below may be added to a toner. For example, fatty-acid- 
metal-salt; fatty acid like the fluorine compound; zinc stearate like Teflon and fluoro-resin; 
fluoridation carbon like polyvinylidene fluoride, fatty acid derivatives like fatty acid ester; a 
molybdenum sulfide etc. are mentipned. 

[0078]When using for image formation, a toner of this invention which has the above composition 
can be used together with a career, and can also be used as a two component developer Each 
thing known conventionally can be used as a career in a case of using for a twoHngredient 
developing method. Specifically, a particle with a mean particle diameter of 20-300 micrometers 
formed with iron which is not oxidized [ scaling or ], nickel, cobalt, manganese, chromium, metal 
like rare earth and those alloys, or an oxide can be used as a carrier particle. As for a career 
used in this invention, it is preferred that the above-mentioned surface of a carrier particle is 
what is adhered or covered with a substance like styrene resin, acrylic resin, silicone series 
resin, fluororesin, and polyester resin. 

[0079]A toner of this invention makes a magnetic material contain in particle toner, and is good 
also as magnetic toner. In this case, a magnetic material can also be made to serve as a role of 
colorant. As a magnetic material used, in this case, magnetite, hematite, Iron oxide like a ferrite; 
Iron, cobalt, metal like nickel or these metal, and aluminum. An alloy and its mixture with metal 
like cobalt, copper, lead, magnesium, tin, zinc, antimony, beryllium, bismuth, cadmium, calcium, 
manganese, selenium, titanium, tungsten, and vanadium are mentioned. As these magnetic 
materials that can be used in this invention, an about 0.1-0.5-micrometer thing has preferably 
preferred mean particle diameter 2 micrometers or less. It is preferred to consider it as 40 to 
150 weight section to binding resin 100 weight section preferably 20 to 200 weight section as a 
quantity made to contain in a toner to binding resin 100 weight section especially. 
[0080]Next, it explains, referring to a development counter which showed drawing 2 an example 
of a developing method in a case of performing one ingredient of nonmagnetic development using 
a toner of this invention which has the composition explained above. A development counter 
shown in drawing 2 is very useful to the one-ingredient developing method which uses 
nonmagnetic monocomponent toner. 25 in a figure is latent image support, and latent image 
formation is formed by an electro photography process means or an electrostatic recording 
means which it does not illustrate. 24 is a developing sleeve and consists of a nonmagnetic 
sleeve which consists of aluminum or a non-magnetic material like stainless steel. Although 
aluminum and a rough pipe made from stainless steel may be used for the developing sleeve 24 
as it is, it is good to use what sprayed globular form particles like a glass bead, and carried out 
rough [ of the surface ] uniformly preferably, and a thing which carried out mirror plane 
processing or a thing which carried out the coat by resin. 

[0081]The toner T is stored in the hopper 21 and supplied to up to the developing sleeve (toner 
support) 24 by the toner application roller 22. As the toner application roller 22, a roller which 
consists of foam of porous elastomers (for example, flexible polyurethane foam etc.) is used 
preferably. A forward direction or an opposite direction is made to rotate this roller to the 
developing sleeve 24 with relative velocity which is not 0, with toner supply to the developing 
sleeve 24 top, a toner (toner undeveloped negatives) after development on the developing sleeve 
24 strips, and **** is also performed. Under the present circumstances, when supply and 
balance to strip off of a toner are taken into consideration, as for contact width (nip width) to 
the developing sleeve 24 of the toner application roller 22. it is preferred to be referred to as 
about 2.0-10.0 mm, and it is more preferred to be referred to as 4.0-6.0 mm. 
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[0082]Therefore, in a contact part to the developing sleeve 24 of this toner application roller 22, 
since stress is given to a toner, it usually becomes easy to produce weld and adherence of a 
toner of increase of condensation by degradation of a toner or the developing sleeve 24. and 
toner application roller 22 HE. However, since it excels in mobility and a mold-release 
characteristic and has durable stability, a toner of this invention can be preferably used also in a 
development counter of structure as shown in drawing 2 . Although a porous elastomer is used as 
the toner application roller 22 in drawing 2 , a brush roller which comprises nylon and a resin fiber 
like rayon may be used instead of being such a roller. 

[0083]A toner supplied on the developing sleeve 24 is applied a thin layer and uniformly by the 
regulating member 23. Under the present circumstances, especially a method of carrying out 
pressure welding spreading of the toner on the surface of the developing sleeve 24 using the 
toner regulating member 23 which consists of an elastic blade or an elastic roller is preferred. As 
for an elastic blade or an elastic roller, it is preferred to use a thing of construction material of a 
frictional electrification series suitable for a toner being charged in desired polarity. For example, 
it is preferred to form by silicone rubber, urethane rubber, a styrene butadiene rubber, etc. An 
organic resin layer which consists of material like polyamide, polyimide, nylon, melamine, 
melamine bridge construction nylon, phenol resin, fluororesin, silicone resin, polyester resin, 
urethane resin, styrene resin, and acrylic resin may be provided and constituted on this. 
[0084]As for contact pressure of an elastic blade or an elastic roller which consists of the above 
materials, and the developing sleeve 24, it is preferably effective as a linear pressure of a sleeve 
bus direction to be referred to as m in 0.5-1 2kg /O.I to 25 kg/m. That is, it becomes possible to 
become possible to unfold condensation of a toner effectively, and to start the amount of 
frictional electrifications of a toner in an instant by adjusting contact pressure to 0.1 - 25 kg/m. 
[0085]In a system which carries out the thin layer coat of the toner on the developing sleeve 24 
with a braid which was described above, When applying to especially one ingredient of 
nonmagnetic developing method, in order to obtain sufficient image concentration, it is preferred 
to rotate the developing sleeve 24 with 100 to 300% of peripheral speed to the latent image 
support 25. It is good preferably to make it rotate with 1 20 to 250% of peripheral speed. 
[0086]It is preferred to make thickness of a toner layer on the developing sleeve 24 smaller than 
opposite opening length of the developing sleeve 24 and the latent image support 25. and to form 
an alternating electric field in this opening. That is, by impressing developing bias which 
superimposed a police box electric field on the developing sleeve 24, and superimposed a direct- 
current electric field on a police box electric field by the bias power supply 26, movement of a 
toner from the developing sleeve 24 to the latent image support 25 top can be made easy, and 
also a good picture can be acquired. 

[0087][Each measuring method of a weight reference pitch diameter, weight reference particle 
diameter standard deviation, the degree of mean circle form, and circularity standard deviation] 
Each measuring method of a weight reference pitch diameter about the geometrical 
characteristic of a toner used for below by this invention, weight reference particle diameter 
standard deviation, the degree of mean circle form, and circularity standard deviation is 
explained. In this invention, particle image suspension which flows as flat sheath flows was 
picturized with a color camera, and it measured using a device of a type which carries out image 
processing of this. That is, flow type particle image measuring apparatus FPIA-1000 (made by 
TOA Medical Electronics Co., Ltd.) was used as a measuring device. As the measuring method, 
added 5 mg of toners to 10 ml of ion exchange water containing 0.1 mg of nonionic surface- 
active agents (contamination ****-N, Wako Pure Chem make) first, and perform ultrasonication 
for 5 minutes, it was made to distribute, and obtained dispersion liquid were made into a sample 
for measurement. It processed on condition of 20 kHz and 50W, using UH-50 by SMT as an 
ultrasonic dispersion machine which ultrasonicates. 

[0088] A particle image pick-up according to the above-mentioned device as follows is analyzed 
statistically, and each value of the shape property of a toner used by this invention asks for it. If 
the considerable diameter of circle is made into projected area diameter d. supposing a perfect 

circle with the same area as **** area of a particle image, the weight reference pitch diameter d 
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will be obtained by a following formula. 

[0089] 

[Equation 1] 

2(fi) 

Weight reference particle diameter standard deviation (it abbreviates to particle diameter SD) is 
obtained by a following formula. 
[0090] 
[Equation 2] 

The degree of mean circle form is computed with the arithmetical average of the circularity of 
each particle when circularity is made into a following formula. 
[0091] 
[Equation 3] 

Circularity standard deviation (it abbreviates to circularity SD) is obtained by a following formula. 
[0092] 

[Equation 4] 

[0093] [Electrification quantity of a toner] The electrification quantity of the toner mixed 93 
weight sections of ferrite carriers by which acrylic resin coating was carried out to toner 7 
weight section, shook this for 5 minutes after the bottom 24-hour neglect of ordinary 
temperature ordinary pressure, prepared the sample for measurement of the developer and 
measured in the following way using this. Drawing 1 is an explanatory view of the electrification 
quantity measuring device for measuring the TORIBO charge quantity of a toner. First, about 
0.5-1.5 g is put into the metal measuring vessels 102 which have the screen 103 of 500 meshes 
in a bottom for the mixture (developer) prepared by the above which is going to measure the 
amount of frictional electrifications, and they are covered with the metal lids 104. Weight of the 
measuring vessel 102 whole at this time is made into balance (g). Next, in the suction 

machine 101 (the portion which touches the measuring vessel 102 fs an insulator at feast), it 
draws in from a suction opening, the air-capacity control valve 106 is adjusted, and the pressure 
of the vacuum meter 105 is set to 250mmAq. In this state, suction is performed for 2 minutes 
preferably enough, and suction removal of the toner is carried out. Potential of the electrometer 
109 at this time is set to V (bolt). 108 is a capacitor and sets capacity to C (micro F) here. From 
these measured value, the amount of frictional electrifications of a toner (muC/g) is calculated 
like a lower type. 
[0094] 
[Equation 5] 

^ C X V 
Wi -W2 

[0095][Outputted image characteristic] 
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(Picture measuring method in the paper) The hue of the picture in the paper about an outputted 
image was first measured by the following method. The developer which mixed ferrite carrier 93 
weight section by which acrylic resin coating was carried out was used to toner 7 weight section 
like the case of measurement of electrification quantity. Using this developer, with the full color 
copying machine CLC500 modified machine (made by Canon), the latent image was transferred 
on the transfer material and the picture was acquired. The fixing machine at this time made 
construction material of the up-and-down roller the thing of the fluorine system. At this time. 

using the paper of weighing 99 g/m^ of the degree of brilliancy 4 as a transfer material, the fixing 
condition acquired the amount 0.5 of toner pastes - the monochrome solid picture of 0.7 

mg/cm , and it adjusted fixing temperature so that the degree of brilliancy which measured this 
picture by 75 incidence angles might be set to 10-15. And X-RITE SP68 (D65, product made by 

two angles-of-visibility;X-RITE) was used for the acquired picture, and hue angle h* was 
measured. 

[0096]Hue of a picture on a transparency sheet (sheet for OHP) was measured by a following 
method about (a transmission image measuring method on a transparency sheet), next an 
outputted image. A full color copying machine (CLC500; made by Canon, Inc.) modified machine 
was used, and an unestablished toner image which carries out development transfer by the 
development contrast 320V. and has gradation under environment of 23 temperature / 65% of 
humidity RH on a transparency sheet (product made from CG3700:3M) was obtained. By an 
external fixing assembly (with no oil application function; roller diameter 40 phi) whose surface of 
a fixing roller is fluororesin about what was obtained, a fixed image was obtained in fixing 
temperature [ of 180 ** ], and process speed 30mm/sec. A part of picture temperature 0.4-0.6 
of an obtained fixed image was used as a transmission image with an over head projector ( 9550 
by 0HP:3 M company), and a picture projected on a white wall surface was measured with a 
spectral radiance plan ( PR650 by a photograph research company). 

[0097]Chromaticity difference deltah* of (calculation of chromaticity angular variability deltah* 

and evaluation) and hue angle h* (OHP) of a picture projected on the white wall surface, and hue 

angle h* (paper) of a poor part in the paper [ previous ] was computed, and a standard as shown 
below estimated five steps. 
[Equation 6] 

A h* > 3 0 : X 

20<Ah*^30 :AX 
10<Ah*^20 :A 
5 < A h* ^ 1 0 : OA 
A h* ^ 5 : A X 

[0098]The [image evaluation method of the continuation passage of sheets under a high- 
humidity /temperature environment] Next, the image evaluation method of the continuation 
passage of sheets under a high-humidity /temperature environment is explained Use a full color 
LBP (COLOR LASER SHOT LBP2030; made by Canon, Inc.) modified machine, and under the 
environment of 30 temperature / 85% of humidity RH, On the CLC paper (80 g/m^ paper) which 
is a transfer material, development transfer is carried out by the development contrast 250V, 
After making the 5% of image face product ratio picture form and carrying out 1,000-sheet 
continuation passage of sheets, the white poor part picture and the poor part picture were taken, 
"fogging" was measured from the white poor part and "image concentration" was measured 
from the poor part, respectively. Each measuring method is explained below. Continuation 
passage of sheets went to 3,000 sheets. 

[0099](Measuring method of fogging) Measurement of fogging was measured using 
REFLECTOMETER MODEL TC-6DS (made by Tokyo Denshoku Co., Ltd.). By the yellow toner 
picture, the green filter was used by the blue filter and magenta toner picture, the umber filter 
was used in the cyan image, and it computed with the following formula. Few directions of a 
fogging value are good, and evaluated it by the following standard. 
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[Equation 7] 

A : 1. 2%£iT 
B : 1. 2%^m7L\, 6%HT 
C : 1. 6%J&ja;t2. OWJEiT 
D : 2. 0%*ffl;3L5 

[0100](picture of a solid part) X-RITE SP68 (D65, product made by two angles-of-visibility;X- 
RITE) of the point was used for image concentration, it carried out image concentration 
measurement, and tine following standard estimated it. 

[Equation 8] 

A : 1, 4£i± 

B : 1. 3EiJil. 4*s« 

C : 1, 2Ei_h3*« 

D 1 1 . 2 

[01 01] [Transfer nature] Transfer nature observed the solid part image uniformity on the obtained 
transfer paper visually, and estimated it by the following standard as A, B, C, and D. 
[Equation 9] 
A : tm\zn,U. 
B : A»o 

[0102] 

[Example]Hereafter, an example and a comparative example are given and this invention is 
explained still more concretely. Especially number of copies in the following combination is a 
weight section as long as it is unstated. 

[Example 1 of hydrophobing of a cyclic polysaccharide] 15 g of annular polysaccharides 
expressed with the following formula often dried beforehand were added having warmed the 
1,000-cc eggplant flask of 500 ml of n-hexane into which it went at 60 **, having added 2 g of 
diphenyl dichloro silanes, and agitating well. 
[Formula 15] 




Next, 20g of silica gel (size of three - six meshes) was added after churning neglect for 7 
minutes as it is, and also it filtered by the screen of 20 meshes after churning neglect for 5 
minutes, and silica gel and the annular polysaccharide processed in n-hexane were separated. 
After carrying out distillation removal of the n-hexane in a filtrate with an aspirator, the 
remaining solid was often dried, it cracked with the coffee mill, and the surface obtained 9g of 
annular polysaccharides by which coupling processing was carried out. Let this be an annular 
polysaccharide compound (1). The degree of hydrophobing of this compound was 98%. 
[0103][Example 2 of hydrophobing of a cyclic polysaccharide] The annular polysaccharide 
compound (2) was obtained like the example 1 of hydrophobing except considering it as 0.4 g of 
diphenyl dichloro silanes. The degree of hydrophobing of this compound was 50%. 
[0104]The Na^PO^ solution of Example 10.1 M and the CaCl2 solution of 1M are prepared. lon- 

exchange-water 710 weight section and 0.1 Moreux Na^PO^ solution 550 weight section were 

added, number of rotations was adjusted to 10,000 revolutions per second (rpm), and 65 ** was 
made to warm in the 4 mouth flask for 2 I. provided with the high-speed agitating device TK- 
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homomixer. The drainage system carrier fluid object which adds gradually 1.0 Moreux CaCl2 

solution 75 weight section here, and contains minute difficulty water solubility dispersing agent 
Ca^CPO^) 2 was prepared. 

[0105] 

- styrene monomer 170 weight sections and n-butyl acrylate monomer 30 weight sections and 
colorant [ — C. — 1. pigment yellow 17] 15 weight sections and saturated polyester 12 weight 
sections and polysaccharide compound (1) (the degree of hydrophobing = 98%). 4 weight sections 
and a release agent < monoester wax : Mw=650, Mn=500, SP value 9.0. the melting point of 65 **, 
After distributing melt viscosity 9.2(mPa-s)> 40 weight-section one side and the above- 
mentioned mixture for 3 hours using attritor, the dispersed matter which added 2 and 2'-azobis 
(2,4-dimethylvaleronitrile) 5 weight section which is a polymerization initiator was supplied in 
carrier fluid, and it corned for 13 minutes at 10,000 rpm. Then, a stirrer is changed into a 
propeller impeller from a high-speed stirrer, and the polymerization was made to continue with 
the internal temperature of 70 ** for a total of 8 hours, agitating at 350 rpm. The slurry was 
cooled after the end of a polymerization, dilute hydrochloric acid was added, and the dispersing 
agent was made to remove. Yellow toner was obtained by performing desiccation after washing. 
A weight average particle size and each shape property were measured about the obtained 
yellow toner, and the result was shown in Table 1. The addition rate of the used release agent 
was also doubled and shown. 

[0106]Externally adding of the hydrophobing processing titanium oxide was carried out to the 
obtained toner 2%, the toner excellent in mobility was obtained, ferrite carrier 93 weight section 
by which acrylic resin coating was carried out was mixed to this toner 7 weight section, and it 
was considered as the binary system developer. The obtained binary system developer was used, 
with the modified machine of Canon full color copying machine CLC500, the picture and 
transparency picture of the gloss 15 of 75 incidence angle measurement were acquired, the 
evaluation was performed on the standard explained previously, and the evaluation result was 
shown in Table 2. 

[0107]The degree of example 2 annular polysaccharide compound (1) (hydrophobing: Yellow toner 
was manufactured like Example 1 except making content of 98%) into six weight sections. A 
weight average particle size and each shape property were measured about the obtained yellow 
toner, and the result was shown in Table 1. The addition rate of the used release agent was also 
doubled and shown. The developer was produced like Example 1 using this yellow toner, the 
picture was formed, and it was similarly estimated as Example 1 . The result was shown in Table 
2. 

[0108]In the formula of example 3 Example 1, yellow toner was manufactured like Example 1 
except [ all ] having changed the addition of the release agent into ten copies from 40 copies. A 
weight average particle size and each shape property were measured about the obtained yellow 
toner, and the result was shown in Table 1. The addition rate of the used release agent was also 
doubled and shown. The developer was produced like Example 1 using this yellow toner, the 
picture was formed, and it was similarly estimated as Example 1. The result was shown in Table 
2. 

[0109]In the formula of example 4 Example 1, yellow toner was manufactured like Example 1 
except [ all ] having changed the addition of the release agent into 100 copies from 40 copies. A 
weight average particle size and each shape property were measured about the obtained yellow 
toner, and the result was shown in Table 1. The addition rate of the used release agent was also 
doubled and shown. The developer was produced like Example 1 using this yellow toner, the 
picture was formed, and it was similarly estimated as Example 1. The result was shown in Table 
2. 

[01 10]Instead of the example 5 annular polysaccharide compound (1), yellow toner was 
manufactured like Example 1 except using an annular polysaccharide compound (2) and 
(hydrophobing degree =50%) four weight sections. A weight average particle size and each shape 
property were measured about the obtained yellow toner, and the result was shown in Table 1 . 
The addition rate of the used release agent was also doubled and shown. The developer was 
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produced like Example 1 using this yellow toner, the picture was formed, and it was similarly 
estimated as Example 1. The result was shown in Table 2. 

[01 1 1]In the formula of example 6 Example 1, yellow toner was manufactured like Example 1 
except [ all ] having changed the release agent into paraffin wax from ester wax. In this case, the 
paraffin wax of Mw=550, Mn=400, SP value 8.5, the melting point of 68 **, and melt viscosity 9.0 
(mPa~s) was used. A weight average particle size and each shape property were measured about 
the obtained yellow toner, and the result was shown in Table 1. The addition rate of the used 
release agent was also doubled and shown. The developer was produced like Example 1 using 
this yellow toner, the picture was formed, and it was similarly estimated as Example 1. The result 
was shown in Table 2. 

[01 12]By the same formula as example 7 Example 1, 4.5 hours after the polymerization after a 
granulation, the high speed stirrer was adjusted to 8500 rpm, anomalyHzation was achieved for 5 
minutes, the polymerization was continued after that for 4 hours, and yellow toner was 
manufactured. A weight average particle size and each shape property were measured about the 
obtained yellow toner, and the result was shown in Table 1. The addition rate of the used release 
agent was also doubled and shown. The developer was produced like Example 1 using this yellow 
toner, the picture was formed, and it was similarly estimated as Example 1. The result was shown 
in Table 2. 

[0113]As opposed to polyester resin 100 weight section which consists of an example 8 
bisphenol-A system diol-terephthalic acid-trimellitic acid condensate (monomer mixing weight 
ratio =50:45:5, MW=53,000), C. I. pigment yellow — 178 weight sections and a salicylic acid zinc 
compound — the amount part of duplexs, and a release agent — five weight sections, in addition 
melt kneading — it ground and classified, and the mechanical process was performed using the 
hybridizer (made by the Nara machinery company), and the resin particle of yellow was obtained. 
The monoester wax (Mw=650, Mn=500, SP value 9.0, melting point of 65 **, melt viscosity 9.2 
mPa-s) was used for the release agent. A weight average particle size and each shape property 
were measured about the obtained yellow toner, and the result was shown in Table 1. The 
addition rate of the used release agent was also doubled and shown. The developer was 
produced like Example 1 using this yellow toner, the picture was formed, and it was similarly 
estimated as Example 1 . The result was shown in Table 2. 

[01 14]Magenta toner was manufactured like Example 1 except making exampl e 9C.I. pigment 
yellow 17 into the C.I. pigment red 122. A weight average particle size and each shape property 
were measured about the obtained magenta toner, and the result was shown in Table 1. The 
addition rate of the used release agent was also doubled and shown. The developer was 
produced like Example 1 using this magenta toner, the picture was formed, and it was similarly 
estimated as Example 1. The result was shown in Table 2. 

[0115]The cyanogen toner was manufactured like Example 1 except making example 10 C.I. 
pigment yellow 1 7 into the C.I. pigment blue 1 5:3. A weight average particle size and each shape 
property were measured about the obtained cyanogen toner, and the result was shown in Table 
1. The addition rate of the used release agent was also doubled and shown. The developer was 
produced like Example 1 using this cyanogen toner, the picture was formed, and it was similarly 
estimated as Example 1. The result was shown in Table 2. 

[01 16]Black toner was manufactured like Example 1 except using exa m ple 1 1 C.I. pigment yellow 
17 as graft-ized carbon. A weight average particle size and each shape property were measured 
about the obtained black toner, and the result was shown in Table 1. The addition rate of the 
used release agent was also doubled and shown. The developer was produced like Example 1 
using this black toner, the picture was formed, and it was similarly estimated as Example 1. The 
result was shown in Table 2. 

[0117]Yellow toner was manufactured like Example 1 except using com parative example 1 an 
unprocessed polysaccharide. A weight average particle size and each shape property were 
measured about the obtained yellow toner, and the result was shown in Table 1. The addition 
rate of the used release agent was also doubled and shown. The developer was produced like 
Example 1 using this yellow toner, the picture was formed, and it was similarly estimated as 
Example 1. The result was shown in Table 2. 
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[01 18]Yellow toner was manufactured like Example 1 except changing the addition of a release 
agent into 100 copies from 40 copies, and using a polysaccharide compound (1) as a salicylic 
acid chromium compound in the formula of comparative example 2 Example 1. A weight average 
particle size and each shape property were measured about the obtained yellow toner, and the 
result was shown in Table 1. The addition rate of the used release agent was also doubled and 
shown. The developer was produced like Example 1 using this yellow toner, the picture was 
formed, and it was similarly estimated as Example 1. The result was shown in Table 2. 
[01 19]Yellow toner was manufactured like Example 1 except making a comparative example 3 
annular polysaccharide compound (1) into a resin system charge controlling agent. A weight 
average particle size and each shape property were measured about the obtained yellow toner, 
and the result was shown in Table 1. The addition rate of the used release agent was also 
doubled and shown. The developer was produced like Example 1 using this yellow toner, the 
picture was formed, and it was similarly estimated as Example 1. The result was shown in Table 
2. 

[0120]Magenta toner was manufactured like the comparative example 1 except making 
comparative example 4 C.L pigment yellow 1 7 into the C.I. pigment red 1 22. A weight average 
particle size and each shape property were measured about the obtained magenta toner, and the 
result was shown in Table 1. The addition rate of the used release agent was also doubled and 
shown. The developer was produced like Example 1 using this magenta toner, the picture was 
formed, and it was similarly estimated as Example 1. The result was shown in Table 2. 
[0121]The cyanogen toner was manufactured like the comparative example 1 except making 
comparative example 5 C.I. pigment yellow 1 7 into the C.I. pigment blue 1 5:3. A weight average 
particle size and each shape property were measured about the obtained cyanogen toner, and 
the result was shown in Table 1 . The addition rate of the used release agent was also doubled 
and shown. The developer was produced like Example 1 using this cyanogen toner, the picture 
was formed, and it was similarly estimated as Example 1. The result was shown in Table 2. 
[0122]Black toner was manufactured like the comparative example 1 except using comparative 
example 6 C.I. pigment yellow 17 as graft-ized carbon. A weight average particle size and each 
shape property were measured about the obtained yellow toner, and the result was shown in 
Table 1 . The addition rate of the used release agent was also doubled and shown. The developer 
was produced like Example 1 using this yellow toner, the picture was formed, and it was similarly 
estimated as Example 1. The result was shown in Table 2. 
[0123] 

[Table 1] Table 1 Shape property of toner of example and comparative example, and 
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[Table 2] Table 2-1 Evaluation result 
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[Table 3] Table 2-2 Evaluation result IK^tji. 1.000 ft Bj»Tife> fiL^JitfiSbJtfi^cDc: <t-c*^o 
[0126] 

[Effect of the Invention]As explained above, according to this invention, it excels in 
electrification controllability, and excels in quick electrostatic property, and the toner produced 
by stabilizing a picture with little the image concentration fall at the time of the new start after 
durability and aggravation of fogging to a transfer material top is especially provided in the 
bottom of high-humidity /temperature. In this invention, the dispersibility of the charge controlling 
agent to the inside of a toner binder is improved. 

Therefore, the toner with which a high-definition picture with little generating of fogging on a 
transfer material is acquired especially stably [ image concentration transition at the time of the 
continuation passage of sheets under high-humidity /temperature ] is provided. 
According to this invention, the toner with which the picture which has the hue which the 
balance which is not influenced by the height of the degree of brilliancy of a transfer material 
was able to take is acquired is provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document lias been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is an outline perspective view of the device which measures the amount of 
frictional electrifications of the toner used by this invention. 

[Drawing 2]l t is an outline sectional view of the development counter used by this invention. 
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